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The  following  notice  eppliec  to  any  uncleeeified  (including  originally  claseified 
and  now  declaseified)  technical  reports  released  to  "qualified  U.S,  contractors" 
under  the  provisions  of  DoD  Directive  5230.25,  Withholding  of  Unclassified 
Technical  Data  From  Public  Disclosure. 

NOTICE  TO  ACCOMPANY  THE  DISSEMIHATIOH  OF  EXPORT-CONTROLLED  TECHNICAL  DATA 


1.  Export  of  information  contained  herein,  which  includes,  in  some 
circumstances,  release  to  foreign  nationals  within  the  United  States,  without 
first  obtaining  approva\  or  license  from  the  Department  of  State  for  items 
controlled  by  the  International  Traffic  in  Arms  Regulations  (ITAR),  or  the 
Department  of  Commerce  for  items  controlled  by  the  Export  Administration 
Regulations  (EAR),  may  constitute  a  violation  of  law. 

2.  Under  22  U.3.C.  2778  the  penalty  for  unlawful  export  of  items  or  information 
controlled  under  the  ITAR  is  up  to  two  years  imprisonment,  or  a  fine  of  $100,000, 
or  both.  Under  50  U.S.C.,  Appendix  2410,  the  penalty  for  unlawful  export  of 
items  or  information  controlled  under  the  EAR  is  a  fine  of  up  to  $1,000,000,  or 
five  times  the  value  of  the  exports,  whichever  is  greater;  or  tor  an  individual, 
imprisonment  of  up  to  10  years,  or  a  fine  l>f  up  t''>  $250,000,  or  both. 

3.  In  accordance  with  your  certification  that  establishes  you  as  a  "qualified 
U.S.  Contractor",  unauthorised  dissemination  of  this  information  is  prohibited 
and  may  result  in  disqualification  as  a  qualified  U.S.  contractor,  and  may  be 
condidered  in  determining  your  eligibility  for  future  contracts  with  the 
Department  of  Defense. 

4.  The  U.S.  Government  assumes  no  liability  for  direct  patent  infringement,  or 
contributory  patent  infringement  or  misuse  of  technical  data. 

5.  The  U.S.  Government  does  not  warra  it  the  adequacy,  accuracy,  currency,  or 
completeness  of  the  technical  data. 

6.  The  U.S.  Government  assumes  no  liability  for  loss,  damage,  or  injury 
resulting  fr'im  manufacture  or  use  for  any  purpose  Of  any  product,  article, 
system,  or  material  involving  reliance  upon  any  or  all  technical  data  furnished 
in  response  to  the  request  for  technical  data. 

7.  If  the  technical  data  furnished  by  the  Government  will  be  used  for  commercial 
manufacturing  or  other  profit  potential,  a  license  for  nuch  use  may  be  necessary. 
Any  payments  made  in  support  of  the  request  for  data  do  not  include  or  involve 
any  license  rights. 

8.  A  copy  of  this  notice  shall  be  provided  with  any  partial  or  complete 
reproduction  of  these  data  that  are  provided  to  qualified  U.S.  contractors. 


DESTRUCTION  NOTICE 

For  classified  documents,  follow  the  procedures  in  DoO  5200. 22-M,  Industrial 
Security  Manual,  Section  11-19  or  OoD  5200. 1-R,  Information  Security  Program 
Regulation,  Chapter  IX.  For  tinclaarif ied,  limited  documents,  destroy  by  any 
method  that  will  prevent  disclosure  of  contents  or  reconstruction  of  the 
document. 
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1.0  SCOPE.  This  specification  establishes  the  requirements  in  terms  of  Perm,  I'it, 
and  Function  (P3)  (including  performance)  for  an  Inertial  Navigation  Unit  (  NU) 
applicable  to  a  broad  spectrum  of  vehicles.  It  is  the  intent  of  this  specification 
to  define  the  INU  requirements  such  that  multiple  contractor  designed  and  produced 
hardware  can  be  used  interchangeable  at  the  Line  Replaceable  Unit  (LRU)  level  in  any 
given  vehicle. 


2.0  APPLICABLE  POCUKENTS. 

2.1  Government  Documents.  The  following  documents  shown  form  a  part  of  this 
specification  to  the  extent  specified  herein.  In  the  event  of  conflict  between  the 
documents  referenced  herein  and  the  contents  of  this  specification,  the  contents  of 
this  specification  shall  be  considered  as  superseding  requirements. 


Mill tary 

MIL-B-5087B  (2) 
31  Aug  1970 

MIL-E-5400T  (1) 
5  Sept  1980 


SPECIFICATIONS  AND  STANDARDS 


Bonding,  Electrical,  and  Lightning  Protection,  or 
Aero-space  Systems 

Electronic  Equipment,  Aerospace,  General  Specification 
For 


MIL-H-5606E 
29  Aug  1980 


Hydraulic  Fluid,  Petroleum  Base,  Aircraft,  Hlssile,  and 
Ordnance 


MIL-T-5624L  Turbine  Fuel,  Aviation,  Grade  JP-4  and  JP-5 

16  Jun  1980 


HIL-E-6051D  (1)  Electromagnetic  Compatibility  Requirements.  Systems 
5  Jul  1968 


MIL-M-7793D  Meter,  Time  Totalizing 

31  Dec  1969 


MIL-L~7808H 
1  Nov  1977 


Lubricating  Oil,  Aircraft  Turbine  Engine,  Synthetic 
Base 


HIL-A-8243C  Anti-Icing  and  Deicing-  Defrosting  Fluid 

17  Nov  1980 


MIL-T-83133A  (1)  Turbine  Fuel,  Aviation,  Kerosene  Type,  Grade  JP-3 
4  Apr  1980 


MIL-H-83282A  Hydraulic  Fluid,  Fire  Resistant  Synthetic  Hydrocarbon 

22  Feb  1974  Base,  Aircraft 


SNU  84-] ,  20  FEBRUARY  1986 


-1- 


HIL-C-83733B 
10  Dec  1980 


MIL-HDBK-217D 
15  Jan  1982 
Notice  1 
13  Jun  1983 

MIL-S1D-108E 

4  Aug  1966 

MIL-STD-130R 

5  Aug  1977 

MIL-STD-415D/ 
Notice  1 
1  Oct  1969/ 

8  Oct  1971 

HIL-STD-454G/ 
Notice  3 
1  Her  1976/ 

10  Sept  1981 

MIL-STD-461A/ 
Notice  3 
1  Aug  1968/ 

1  May  1970 

HIL-STD-462/ 
Notice  2 
31  Jul  1967/ 

1  May  1970 

MIL-STD-471A/ 
Notice  2 
27  Mar  1973/ 

8  Dec  1978 

MIL- STD- 704 A/ 

Notice  3 

9  Aug  1966/ 

11  Apr  1973 


Connector,  Electrical,  Miniature,  Rectangular 

Type,  Rack  to  Panel,  Environmental  Resisting,  200 
Degrees  C  Total  Continuous  Operating  Temperature, 
General  Specification  For 

Reliability  Prediction  of  Electronic  Equipment 


Definition  of  and  Basic  Requirement  for  Enclosure  for 
Electric  and  Electronic  Equipment 

Identification  Harking  of  U.S.  Military  Property 


Test  Provisions  for  Electronic  Systems  & 
Associated  Equipment,  Design  Criteria  For 


Standard  General  Requiiements  for  Electronic  Equipment 


Electromagnetic  Emission  and  Susceptibility  Requirements 
for  the  Control  of  Electromagnetic  Interference 


Electromagnetic  Interference  Characteristics, 
Measurements  of 


Maintainability  Demonstration 


Electric  Power,  Aircraft  Characteristics  and 
Utilization  of 
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MIL-STD. . 781C/  Reliability  Tests  Exponentis.1  Distribution 
Notice  1 
21  Oct  1977/ 

20  Mar  1981 

HIL-STD-810C/  Environmental  Test  Methods  and  Engineering  Guidelines 
Notice  1 
10  Mar  1975/ 

07  Apr  1981 

M1L-STD-882A  System  Safety  Program  Requirements 

28  Jun  1977 

HIL-STD-883A(1)  Test  Methods  and  Procedures  for  Microelectronics 
15  Nov  1974 

HIL-STD-1472C  Human  Engineering  Design  Criteria  for  Military  Systems, 

2  Hay  1981  Equipment  and  Facilities 

NIL-STD-1S53B/  Aircraft  Internal  Time  Division  Comsuind/ 

Notice  1  Response  Multiplex  Data  Bus 

21  Sep  1978/ 

'  ^eb  1980 

MIL-STD-1589C  JOVIAL  (J73) 

6  Jul  1984 


HIL-STO-1750A  Sixteen  Bit  Computer  Instruction  Set  Architecture 
2  Jul  1980 
Notice  1 
21  May  1982 


OOD-STO-1686  Electrostatic  Discharge  Control  Program  for  Protection  of 
2  Hay  1980  Electrical  and  Electronics  Parts,  Assemblies  and  Equip¬ 

ment  (Excluding  Electrically  Initiated  Explosive 
Devices)  (Metric) 

HS17322E  Meter,  Time  Totalizing,  Miniature  Digital  115V,  400Hz 

31  Dec  1969 


HS25083K  Jumper  Assembly,  Electric  Bonding  and  Current  Return 

8  May  1980 

MS25271E  Relay,  10  Amp,  4  PDT,  Type  I,  Hermetically  Sealed,  Solder 

3  Nov  1975  Hook 

MS27505E  Connector,  Receptacle,  Electrical,  Back  Panel, 

Mounting  Box  Flange,  Crimp  Type,  Bayonet  Coupling,  Series  1 

11  Jul  1980 
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MS33660A  Tubing  End,  Hose  Connection,  Standard  Dimensions  For  (ASG) 

28  Oct  1959 

Federal 

FED-STD-595A  Color 

1  Feb  1980 


General  Dynamics 


16ZE012C  Critical  Item  Development  Specification  for  the  F-16  Fire 

27  Jul  1976  Control/Navigation  Panel 

FZH-6632  F-16  INU  Interface  Discussion  and  User.s  Manual 

14  Jan  1977 


16PP303  F-IS  Avionics  System  Interface  Control  Document  For  Block 

10  Jun  1982  23  Aircraft 


OTHER  PUBLICATION 

AFH  39-1  Airman  Classification  Manual 

29  Dec  1969 


AFSC  CH  1-4  Design  Handbook  for  Electromagnetic  Compatibility 

APSC  DH  1-6  Design  Handbook  for  System  Safety 


I'AR  121-89,  Doppler  Radar  and  Inertial  Navigation  Systems 
Appendix  G 
29  Apr  1972 

OSHJi  Standard  Code  for  Federal  Regulations 

1910-93 

18  Oct  1972 


ASCC  AIR  STO  The  Specification  for  evaluation  of  the  accuracy  of  hybrid 
33/16  Navigation  System 

24  Oct  1984 
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3.0  REQUIREMENTS , 

3*1  Item  Description.  This  Inertial  Navigation  Unit  (INU)  shall  he 
self-contained,  all-attitude  navigation  set  providing  outputs  ot  iineat  and 
angular  acceleration,  velocity,  position,  heading,  attitude  (roll,  pitch 
and  azimuth),  baro-xnert ial  altitude,  body  angular  races  and  time  tags. 
The  INU  shall  require  vehicle  electrical  power,  turn-on  and  mode  commanda, 
initialization  data,  and  barometric  altitude  data  for  unaided  inertial 
operation.  In  addition,  the  INU  shall  be  capable  of  interfacing  with  i-tn 
external  computer,  via  serial  digital  multiplex  lines,  which  can  request 
data  and  transmit  update  data  based  on  their  avionics  sensors  (e.g. , 
LANTIRN,  doppler  radar,  position  fixes,  GPS,  etc.).  The  aircraft  inertial 
navigation  system  shall  be  coeprised  of  three  (3)  Line  Replaceable  Units 
(LRUs): 

a.  Inertial  Navigation  Unit  (INU) 

h.  Control  Display  Unit  (CDU)  (Reference  only) 

c.  INU  Mount  (Reference  only) 

3.1.1  Item  Diagram.  FIGURE  1  is  a  pictorial  description  of  the  three  (3) 
LRUs  which  comprise  a  typical  Inertial  navigation  system  with  standard 
interconnecting  wiring  shown  for  reference  only. 

3.1.2  Interface  Definition.  The  signal  interface  between  the  INU  and 
vehicle  avionics  shall  conform  to  the  Input/output  signals  listed  in 
Appendices  I,  II,  III  and  VI.  The  parameters  which  the  INU  shall  proviae 
to  and  receive  from  other  vehicle  avionics  shall  be  grouped  Into  message 
sets  as  referenced  in  the  appendices  and  shall  be  available  3  seconds 
subsequent  to  receipt  of  the  iNU  Turn-On  discrete.  Serial  digital  data 
transfer  between  the  INU  and  other  avionics  subsystems  shall  be 
accomplished  in  accordance  with  Appendix  VI. 

3.1.2.1  Bus  Control.  In  accordance  with  Appendix  VI,  paragraph  60.4.4. 

3. 1.2. 1.1  Data  Bus  Redundancy.  xn  accordance  with  Appendix  VI,  paragraph 
60.4.4.2.2. 


3. 1.2. 1.2  Bus  Address.  In  accordance  with  Appendix  VI,  paragraph 
60.4.2.2.2. 3"! 

3. 1.2. 1.3  Status  Word  Bit  Assignment.  In  accordance  with  Appendix  VI, 
paragraph  60.4.2.2.3. 

3. 1.2. 1.4  Mode  Commands.  In  accurdcnce  with  *,PDendix  VI.  oaragraoh 

60.4.2.2.2.77 - 

3. 1.2. 1.5  Input/Output  (I/O).  The  I/O  shall  contain  registers  and  the 
associated  logic  necessary  to  receive  and  transmit  serial  binary  coded 
decimal  (BCD)  and  binary  (BNR)  data.  Analog  I/O  shall  be  comprised  of 
.‘'olid-state  devices  and  external  excitation  shall  be  used  for  all 
digital-to-analog  signals.  28  VDC  dis< rete  signal  power  shall  be  furnished 
by  the  vehicle  DC  bus  through  pins  5  ai  1  6  of  connector  J132. 
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FIGURE  1  -  INERTIAL  NAVIGATION  SYSTEM 
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3.2  Characterise^. 


3.2.1  Performance.  These  performance  requirements  aPP^y 

and  ground'  environments  called  out  in  paragraph  3.2.5  and  subpar^raphs 
thereof.  The  INU  shall  be  capable  of  determining  position,  velocity, 
heading,  accelerations,  body  rates  and  attitude  to  the  accuracies  specified 
herein  In  an  autonomous  mode  from  take-off  to  landing  after  a  groun 
alignment  in  any  of  the  following  modest 


a.  Gyrocompass  (GC) 

b.  Stored  Heading  (SH) 

c.  Best  Available  True  Heading  (BATH) 


3. 2. 1.1  Position  Accuracy.  The  INU  shall  provide  present  position 
determination  with  a  Radial  Error  Rato  (RER)  of  0.8  nmi/h  (1.48  km/h) 
Circular  Error  Probable  (CEP)  or  less  for  flight  times  upto  one  hour  after 
a  complete  gyrocompass  or  a  stored  heading  alignment, 
greater  than  one  hour  (with  a  gyrocoiipass  alignment) 
the  performance  requirements  set  forth 
121-89,  Appendix  G)  which  states  that 


For  flight  times 
,  the  INl>  shall  meet 
for  the  civil  environment  (FAR 
the  Inertial  Navigation  System 


must  meet  the  following  accuracy  requirements,  as  appropriate: 


a.  For  flights  up  to  10  hours  duration,  no  greater  than  2.0 

(3.7  kni/h)  of  circular  error  on  95  percent  of  systems  flights  completed  is 
permitted. 

b.  For  flights  over  10  hours  duration,  a  tolerance  of  +20  nmi  (37  km) 
cross-track  and  +25  nmi  (46  km)  along-track  on  95  percent  of  systems 
flights  completed  is  permitted... 


3  2.1.2  Velocity  Accuracy.  lAW  Table  I. 

3 . 2 . 1 . 3  Acceleration  Accuracy.  lAW  table  I . 


3.2. 1.4  Attitude  Accuracy.  lAW  Table  I. 
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3.2. 1,5  Altitude  Rccuracy.  The  steady  state  ba  ro- i  ner  t  ia  I  ?rr)r 

shall  not  exceed  150  £eet,  whenever  valid  barometric  pressure  altitule  i 
being  received  by  the  INU. 

3. 2. 1.5.1  Performance  oC  the  Vertical  Channel.  The  INU  shall  accept  i; 
scale/step  inputs  without  overflowing  registers,  peak  vertical  veioc 
error  during  the  dive  flight  profile  does  not  exceed  2.0  fps,  and  vertical 
velocity  and  acceleration  outputs  comply  with  the  accuracy  and  jitter 
requirements  specified  in  Appendix  2  of  this  specification. 

a.  Barometric  Pressure  Altitude  Input.  The  bacomjtric  pressure 

altituJe  input  shall  have  transient  errors  as  large  as  503  feet  with  0.1 
seconds  lag  during  steep  dives.  Errors  of  2,000  feet  in  baronetri': 
pressure  altitude  from  level  flight  prior  to  the  dive  tc  level  Fliijht  after  | 
the  dlv'c  shall  occur.  Full  scale/step  inputs  during  level  flight  stall  i 
occur.  I 

i 

b.  Dive  Flight  Profile.  The  dive  flight  profile  shall  be  'l<*fi,ied  a;  i 

follows:  I 


Pull-Oown  into  Oive 
Dive  Angle 
Sink  rate 
Puil-Up  to  Level 

Duration  (level  flight  to  level  flight) 


4  1 

60  degrc'-'s 
750  fps 
4  g 

60  seconds 


3.2. 1.6  Reaction  Times.  Reaction  time  requirements  are  as  shown 
I.  All  times  ^include  warm-up  time.  A  signal  shall  be  provided 
to  select  a  steady  "NAV  RDY”  light  when  the  system  will  suppor 
navigation. 


in  T.3  b  1  ? 
to  the  CDU 


3. 2. 1.7  Latitude  Range.  The  INU  shall  meet  the  requirements  "‘f  t(... 

speci  fi  cat  ion  for  all  alignments  between  78  degrees  North  and  '3  d'-'g^ees 
South  latitudes. 


3. 2. 1.8  Vehicle  Motion  During  Grou.id  Alignment.  The  INU  shjll  meet  the 
requirements  of  this  speci f lea t ion  for  ground  alignments  when  subject'd  'o 
normal  wind  buffeting  and  normal  ground  ma i ntenance  activities.  Air 
ve’nicle  motion  during  alignment  will  be  characterized  by  3.05g  at  I.0  Mr; 
lateral  displacement,  plus  a  ?  cm  movement  in  0.5  seconds  at  the  least 
opportune  moment  during  alignment. 


SNU84-1,  AMDT  I,  13  FEBRUARY  1987 


-8- 


PULL 

GC 

DEGRADED 

GC 

EIA 

SR 

BATH 

ATT 

8.0 

1.5 

8.0  •* 

nail 

BBI 

• 

..  -*0  TO  ♦  71  DECREES  CELSIUS) 

- 

- 

TAXI 

- 

wgm 

• 

- 

- 

4.0  ** 

- 

H 

- 

POSITION  ACCURACY  (nmi/h) 

TTi'GTFiTsi.o  h  (cep) 

0.8 

5.0 

0.5 

0.8 

* 

- 

PLIGHTS  J  and  <10.0  h  (95X) 

2.0 

2.0 

- 

- 

.''LIGHTS  10.0  h 

CROSS  TRACK 

v/-  20 

>/-  2D 

ALONG  TRACK 

♦  /-  25 

- 

♦/-  25 

- 

- 

- 

VELOCITY  ACCURACY 

CITJEJ®”  (X,i)  1  Bin  (fps) 

2.3  RHS* 

- 

0.15  *** 

3.0  RHS 

- 

- 

2  sin  (Ips) 

2.3  RMS* 

* 

0.3  *** 

- 

- 

5  min  (fps) 

2.3  RMS* 

- 

0.4  *** 

- 

- 

- 

1  S  min  (fps) 

2.3  RMS* 

- 

2.0  RMS* 

- 

- 

•  • 

LINEAR  (Z)  (fps  RMS) 

1.0  * 

2.0  * 

3.0 

- 

JITTER  (X.Y.Z)  (fps  RMS) 

0.002  * 

- 

0.002  * 

- 
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LINEAR  (N,E)  (fps  RMS) 
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- 
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- 
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• 
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- 
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- 
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-> 
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1  JITTER  (LATERAL,  LONGITUDINAL, 
j  NORMAL)  (ft/s/s  RMS) 

0.1  * 

0.1  * 

ANfO-UR  (deg/s/s) 

10.0 

10.0 

- 

- 

- 

1  JintR  ANGULAR  (deg/s/s) 

0.5  * 

- 

IKK 

- 

- 

- 

STATIC  ATriTUDE 

TOCL.TliTCH,  AZIMUTH) 

DIGITAL  (d«g  RMS) 

0.05 

0.1 

0.05 

0.1 

0.1 

j  ANALOG  (deg  RMS) 

0.067 

0.1 

0.067 

0.1 

o.l 

- 

1  -"rtUK  BEADING  (deg) 

0.1  RMS 

0.5  RMS 

0.1  RMS 

0.1  RMS 

- 

15/h 

HAG  BEADING 

0.2  RMS 

1.0  RMS 

0.2  RMS 

0.2  RMS 

- 

15/h 

JITTER  (OIGITAS .ANALOG, TRUE 

AND  MAC  HEADINGS)  (deg  RMS) 

1  0.018 

- 

0.018 

- 

- 

- 

*  FOR  PLIGHTS  UP  TO  TVO  HOURS 

**  8  HIN  GC  ALXGH,  TAXI  TO  NEV  BEADING  7C  DEGREES  DELTA,  4  HIN  GC  ALIGN 

ONE  SIGMA  VALUE 


TABLE  I  -  PERFORMANCE  REOUHIEMEWTS 
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3.2. 1.9  INU  Functions.  The  INU  shall  provide  the  following  fanction-;: 

a.  Present  position  and  Waypoint/Mar'<point  Insertion.  Provide  for 
manually  inserting  local  geodetic  latitude  and  longitude  {L/L) ,  and  alpha 
numeric  Universal  Transverse  Mercator  (OTM)  coordinates  via  the  MUX 
Entry  of  destination  coordinates  into  the  tnu  shall  be  implemente 
follows ; 

(1)  Destination  zero  shall  automatical ly  be  loaded  with  the  present 
position  when  pre£ ?nt  position  is  entered  during  normal  alignment  whether 
using  E/L  or  UTM  coordinates. 

(2)  Entry  of  L/L  into  a  selected  destination  (Present  Position  or 
Waypoint/Markpoint)  ir.  the  INU  via  the  CDU  shall  set  a  memory  bit  internal 
to  the  INU  recording  that  destination  as  a  L/L  entered  destination.  The 
same  spheroid  as  that  entered  during  the  last  UTM  entry  for  that 
destination  shall  be  used.  Once  a  destination  has  been  recorded  as  a  L/L 
entered  destination#  the  entry  of  UTM  coordinates  into  that  location  will 
cause  the  following  to  occur: 

(a)  If  a  UTM  entry  is  made  where  only  the  spheroid  number  is 
different  from  that  transmitted  by  the  INU  for  that  destination,  the  INU 
shall  interpret  this  UTM  entry  as  a  change  of  spheroid  only.  Whereupon  the 
UTM  coordinates  will  be  updated  to  reflect  that  same  location  on  the  earth 
in  the  spheroid  just  entered  with  the  destination  still  recorded  in  the  INU 
as  being  L/L  entered. 

(b)  If,  however,  a  UTM  entry  is  made  where  either  the  grid  zone, 
100,000  meter  area,  eastings  or  northings  change  from  that  transmitted  by 
the  INU  for  that  destination,  the  INU  shall  accept  this  UTM  entry  as  a  njii-' 
entry  and  flag  it  internally  as  a  UTM  entered  destination. 

(3)  Entry  of  a  new  UTM  location  into  a  destination  in  the  INU  whicn 
ha?  been  previously  recorded  as  a  UTM  entered  destination  shall  be  accepted 
and  implemented  in  total  even  if  the  difference  between  the  old  and  newly 
entered  UTM  destination  is  only  a  change  in  the  spheroid  number.  \ 
corresponding  change  will  occur  in  the  L/L  output  from  the  INU. 
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3 . 2 . 1 • 9  a.  ( cont ' d ) 


(A)  Marl'poinr.s  noimaily  t>nl<‘ieo  either  by  operator  manual  entty, 
by  depre?;.sing  he  MAKK  l.!>':on  on  the  CDU,  or  by  depressing  the  designate 
switch.  Using  one  c£  tiie  last  two  methods  listed,  the  value  of  present 
position  (Pros.  Is  .lutom^tically  inseried  into  the  next  avdllsble  marknoinl 
jocation.  If  he  next  maikpoint  l.'catior,  is  the  selected  steerpcint,  it  -■ 
not  available  In  this  case,  tii.:  value  rl  is  insiit?d  Into 

markpolnt  location  following  the  selected  steerpoint.  The  following  at' 
examples  of  markpolnt  entries: 

(a)  Last  markpolnt  A;  current  steerpoint  C;  pilot  depresses 
MARK;  PPOS  is  inserted  into  markpolnt  B. 

(b)  Last  markpolnt  B;  current  steerpoint  C;  pilot  depresses 
liARK ,  I'POS  is  .'nsertto  into  markpolnt  0  since  C  is  the  steerpoint. 

b.  Align  Status.  Provide  an  align  progress  indication  during  aixgnmen 
that  signifies  expected  performance  if  the  navigate  node  is  selected  at  any 
point  in  time,  and  an  indication  when  the  alignment  is  sufficiently 
accurate  to  provide  the  specified  performance. 

c.  Calibration.  Calibration  shall  be  required  no  more  frequent.ly  than 
60  days  for  systems  which  have  a  CDU  selectable  *'CAL'*  mode  mechanised  (see 
paragraph  3.2.1.10  h.).  Systems  not  mechanizing  the  selectable  **CAL"  mode 
shall  require  '.alibration  no  more  frequently  than  18  months. 

d.  Automitlc  Magnetic  Variation  Computation.  The  INU  shall 
antomacically  compute  magnetic  variation  (MV)  In  all  regions  of  the  earth. 
Above  72  North  latitude  or  below  60  South  latitude,  computed  MV  shall  ba 
based  on  longitude  and  .'2  degrees  North  or  60  degrees  South  latitude.  MV 
'"ro"!  itiis  computation  shall  be  added  in  the  INU  to  true  heading  in  tha 
cjmputatlon  of  all  magnetic  heading  outputs;  however,  it  MV  has  been 
manually  entered,  it  shall  be  used  in  lieu  of  computed  HV.  The  ability  to 
select  or  deselect  any  manually  entered  MV  shall  ba  controlled  by  D01-C2 
bit  12.  The  accuracy  of  the  HV  computation  shall  be  ■♦■/-  0.2  degrees 
assuming  that  reference  data  (similar  to  C-141  table,  "GEO  MAG"  with 
voefficienis  and  parrlals,  or  equivalent)  supplied  by  the  government  is 
errorless 


e.  ;;elf-Test.  Provide  for  inflight  and  on- the-ground  self  test  t') 
moniior  INU  operation  and  provide  an  appropriate  indication  when  the  INU  i> 
not  operating  properly  in  addition  to  transmitting  a  degraded  mode 
signal(.s)  to  o.her  equipment.  Fault  codes  for  the  INU  malfunctions  shall 
be  stored  in  t!ie  non-volatile  memory. 

t.  At'ltude.  Determine  and  maintain  a  continuous  knowledge  of  the 
vehicle  attitude  re^at.ve  to  local  geodetic  vertical,  transmit  roll,  pitch 
and  platform  azimuth  (X  axis  dispiac^.-tent  from  INU  boresight)  to  other 
equipmett,  and  serve  a.s  a  back  up  attitude  reference  in  the  "ATT'*  mode. 

g.  Ti'iy  Heading  Determine  and  maintain  a  continuous  knowledge  of  the 
vehicle  longitudinal  axis  azimuth  relative  to  true  north,  and  transmit  true 
headif'.g  to  other  equipment  or  accept  true  heading  as  manually  inserted  via 
the  'Dli  during  a  UA:  H  alignment. 
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3.2. 1.9  (cont.d) 


h.  Acceleration.  Determine  and  maintain  a  continuous  knowledge  of  tlie 
vehicle  acceleration  and  transmit  the  three  orthogonal  accelerations  in  the 
INU  reference  frame  (X,  Y,  and  corlolis/local  g  corrected  Z)  to  other 
equipment;  the  North,  East  and  Vertical  accelerations,  and  body 
accelerations. 

i.  Velocity.  Determine  and  maintain  a  continuous  knowledge  of  the 
vehicle  velocities  relative  to  the  ground  and  transmit  the  three  orthogonal 
velocities  in  the  INU  reference  frame  (X,  Y  and  coriolis/local  g  corrected 
Z)  and  angular  rates  (p,  q  and  r)  to  other  equipment. 

J.  Present  Position.  Continuously  compute  and  make  available  for 
display,  vehicle  present  position  altitude  and  geographic  latitude/ 
longitude  coordinates.  Latitude/ longitude  coordinates  shall  also  be  made 
available  in  alpha-numeric  UTH  coordinates  for  transmission  tn  other 
equipment. 

k.  Position  Update.  Correct  present  position  while  airborne  by  (1) 
overflying  a  known  position  which  has  been  inserted  via  the  data  bus  or  (2) 
accepting  present  position  signals  via  a  correction  vector.  When  either 
the  "AUXILIARY"  or  "OVERFLY"  update  mode  described  in  paragraph  3.2.1. lOg 
herein  is  selected,  the  difference  between  TNU  computed  present  position 
and  the  actual  known  position  (however  inserted)  shall  be  computed  as  N/S 
and  E/V  errors  in  nautical  miles  and  tenths  and  transmitted  via  the  data 
bus  for  display  at  the  CDU  (note  exception  in  paragraph  3.2.1.10  g.(3)(a) 
for  the  unique  COU  interface).  When  the  "AIR  ALIGN"  update  mode  described 
in  paragraph  3.2.1.10g  herein  is  selected,  the  present  "pure  inertial" 
position  is  replaced  with  the  input  sensor  present  position  signals 
contained  in  the  correction  vector. 

l.  Steering.  Compute  and  make  available  as  outputs  course,  course 
deviation,  range  to  destination,  time  to  destination,  ground  track  and 
steering  error  for  steering  to  any  of  10  destinations  and  six  Harkpoint 
locations.  When  the  INU  is  interfaced  with  the  Unique  COU,  three 
Narkpolnts  may  be  transmitted  to  the  INU  on  the  MUX  bus  under  external 
computer  control,  or  three  Harkpoints  may  be  established  internal  to  the 
INU  in  response  to  a  CDU  Nark  command.  When  the  INU  is  interfaced  with  a 
Generalized  CDU,  three  Harkpoints  may  be  transmitted  to  the  INU  on  the  MUX 
bus  under  external  computer  control,  or  six  Harkpoints  may  be  transmitted 
to  the  INU  from  the  CDU  or  established  internal  to  the  INU  in  response  to  a 
CDU  mark  command  or  a  Designate  Discrete  Hark  Command  when  an  overfly  fix 
(Fiinction  Select  Code  DOlOl)  is  not  being  commanded. 

m.  Back  Up  Bus  Control.  Serve  as  a  back  up  controller  for  a  maximum  of 
two  serial  data  buses. 

n.  Back  Up  A'lcitude.  Serve  as  a  back  up  attitude  reference. 
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3 . 2 . 1 . 9  ( con  I’d) 


o.  Auto-mode  Transition.  Detection  of  motion  that  vlll  cause  INU 
alignment  degradation  bevond  the  INU's  ability  to  provide  performance  lAV 
Table  I  shall  result  in  the  INU  automatically  transitioning  to  an 
appropriate  in-flight  mode,  i.e.  ATTITUDE  or  NAVIGATE.  This  event  shall  be 
lecordec.  in  the  INU  Align  Events  history.  Activation  of  this  mode  shall 
not  inhibit  RE.R  calculations  provided  that  normal  alignment  criteria  have 
been  otherwise  satisfied.  This  event  shall  not  prevent  the  performance  or 
EIA  provided  that  the  normal  alignment  criteria  of  paragraph  3.2.1.10  c.(2) 
have  been  otherwise  satisfied. 


p.  Mode  Status.  A  mode  status  indication  in  the  form  of  a  mode  word 
shall  be  provided  to  the  interfacing  vewxm  s>stem  via  the  serial  digital 
lines  indicating  an  INU  controlled  modr  status,  including  Indication  of 
when  a  position  and  velocity  update  is  ar^  Ued. 

q.  Non-Volatile  Memory  Storage.  .he  INU  shall  provide  .sufficient 
non-volatile  memory  storage  capability  to  retain  a  history  of 
dest Inatlon/markpolnt  coordinates,  initialization  coordinates  and  heading, 
specified  alignment  and  navigation  events,  results  of  self  tests,  and 
record  of  navigation  performance  on  previous  flights  to  include,  as  a 
minimum,  INU  standard  MISC  PARAHETER/READ  functions  coded  132, 133, and  0  to 
100  inclusive. 


(1)  Record  of  ALIGN  Events.  INU  standard  HISC  PARAMETER  62  shall 
be  used  to  provide  the  record  of  ALIGN  Events.  The  KISC  PARAMETER/REAO 
output  address  where  this  record  is  stored,  shall  be  cleared  and  the  current 
ALIGN  events  record  shall  be  stored  at  each  ALIGN-TO-NAV  or 
ALIGN-TO-ATTITI'DE  transition.  The  following  oc tally  coded  ALIGN  events 
shall  be  provided  as  one  of  the  contractor  unique  MISC  PABAHETER/READ 
outputs: 


OOOCOl 
0000 10 
000100 
001000 
010(»00 
lOOOOO 


BATH  ALIGN 
SH  ALIGN 

Auto-mode  transition 

Early  selection  of  NAV  (degraded  NAV) 

Align  re-entry  (for  any  reason) 

Present  position  not  entered  (degraded  NAV) 


(2)  Record  of  Time  In  the  ALIGN  Mode.  INU  standard  HISC  PARAHBTER 
63  shall  be  usi>d  to  provide  time  in  ALIGN  node.  The  time  shall  be  updated 
at  each  ALIGN-TO-NAV  or  ALIGN-TO-ATTITUDE  transition  and  shall  be  formatted 
as  "XXXX.X”  mi  lUtes. 


(i)  Record  of  NAV  Events.  INU  .standard  MISC  PARAMETER  64  shall  be 
used  to  provide  the  record  of  NAV  events.  NAV  shall  be  stored  as  they 
occur  and  cloareu  it  each  ALIGN-TO-NAV  or  ALIGN-TO-ATTITUDE  transition. 
The  following  octal ly  coded  NAV  events  shall  be  provided  as  one  of  the 
contractor  unique  MISC  PARAMETER/READ  outputs: 

000)01  OVERFLY  update  accepted 

OOOJIO  AUXILIARY  update  accepted 

OOOlOO  AIR  ALIEN  update  accepted 

OOlOCO  Cumulative  CEP  update  accepted 

SNU84  1,  AMDT  1,  13  FEBRUARY  1987 

-13- 


3. 2. 1.9  q.  (cont'd) 


(4)  Record  of  tine  in  the  NAV  mode  (includes  the  OVERFLY, 

AUXILIARY  and  AIR  ALIGN  update  modes).  INU  standard  MISC  PARAMETER  65 

shall  be  used  to  provide  the  record  of  time  in  the  NAV  mode.  The  time 
shall  count  up  during  NAV,  freezing  on  the  last  value  when  switched  out  of 
NAV,  resetting  and  counting  up  anew  at  each  ALIGN-TO-NAV  transition.  It 
shall  be  formatted  as  "XXXX.X"  minutes. 

(5)  Mission  RER.  INU  standard  MISC  PARAMATER/READ  code  19  shall 
be  used  to  provide  the  mission  RER.  This  RER  shall  be  automatically 
computed  by  the  INU  and  output  for  display  upon  receipt  of  a  RISC 
r  RAHBTER/READ  code  19. 

(a)  Mission  RER  shall  be  formatted  as  "RERX.X"  except  that 
"RER  NA"shall  be  output  whenever  any  of  the  following  conditions  exist: 

(1)  A  BATE,  SH,  or  degraded  performance  alignment 
was  performed 

(2)  AIR  a;.,igN  update  has  been  accepted  by  the  INU. 

(3)  Preient  groundspeed  exceeds  SO  knots. 

(4)  The  INU  is  in  the  ATTITUDE  mode. 

(h)  Mission  RER  shall  be  output  as  ''RER9.9"  whenever  the 
actual  value  equals  or  exceeds  9.9  nmi/h. 

(c)  The  mission  RER  shall  be  computed  by  dividing 
displacements  distance  by  the  elapsed  time  in  the  NAV  lode.  Displacement 
distance  shall  be  computed  by  the  converting  the  dlstmnce  between  the 
selected  Destination  Vaypolnt/Markpoint  (DBST  VP/MP)  Latitude/ Longitude 
(Lat/Long)  and  the  "PURE  INERTIAL"  Lat/Long  to  radial  distance  in  nautical 
miles.  Note  that  manual  or  semi-automatic  updates  shall  not  Inhibit 
computation  of  mission  RER,  since  "PURE  INERTIAL”  values  are  used. 

(d)  When  terminating  a  mission,  the  operator  must  identify 
the  terminal  base  location  to  the  INU  in  order  that  the  INU  may  compute  a 
valid  mission  RER.  This  is  accomplished  by  insuring  that  the  selected  DEST 
VP/MP  at  the  tine  MISC  19  is  enterred,  contains  the  coordinates  of  the 
terminal  base.  However,  selection  of  a  different  DEST  VP/MP  shall  caused  a 
new  mission  RER  to  be  computed  and  output.  The  "PURE  INERTIAL"  and 
terminal  base  position  data  used  for  computing  the  mission  RER  shall  be 
stored  in  RISC  registers  as  follows: 


(1) 

MISC 

22 

Terminal  base  Lat 

(2) 

MISC 

23 

Terminal  base  Long 

(3) 

MISC 

24 

"PURE  INERTIAL"  Lat 

(4) 

MISC 

25 

"PURE  INERTIAL"  Long 
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3.2. 1.9  q. (5)  (cont .d) 

(e)  Upon  INU  shutdovn,  the  last  calculated  mission  RER,  that  is, 
the  value  when  HISC  19  was  last  entered,  shall  be  stored  in  the  INU 
non-volatile  memory  for  potential  use  in  computing  the  cumulative  CEP 
history,  and  shall  be  available  for  output  to  the  display  during  the  next 
ground  alignment.  During  align,  the  value  in  MISC  19  shall  never  be 
rec'^mputed.  Insertion  of  data  into  HISC  19,  22,  23,  24  and  25  via  the  HiSC 
PARANETEK  INSERT  function  shall  be  inhibited.  HISC  locations  19,  22,  23, 
24  and  25  shall  be  cleared  on  all  Align-to-NAV  transitions. 

(f)  If  no  mission  RER  is  requested  during  a  mission,  or  if  "RER 
NA"  was  output  when  HISC  19  vaa  last  selected,  the  Operational  Flight 
Program  (OPP)  will  regard  RER  computation  for  that  mission  as  invalid. 

(g)  Bach  time  HISC  19  is  selected,  nev  mission  RER  computations 
shall  take  place,  until  HISC  20  (paragraph  (6)  belov)  has  been  selected. 
At  that  time  the  value  in  HISC  19  vlll  reaaln  until  the  next  Align-to-NAV 
transition,  or  until  cleared  (Paragraph  3.2. 1.9  q.(7)  belov). 

(6)  Cumulative  CEP  History.  INU  standard  HISC  PARAHETER  READ  Codes 
20  and  21  shall  be  used  to  provide  a  recent  history  of  navigation  CEP 
perforibance. 

(a)  While  in  the  NAV  mode,  entry  of  HISC  20  shall  cause  the 
cumulative  CEP  to  be  updated  with  the  last  valid  mission  RER  (HISC  19), 
provided  that  the  last  aission  RER  is  less  than  2.5  nai/h.  The  output 
format  for  cumulative  CEP  shall  be  "X  X.X",  where  the  first  character  shall 
be  the  sample  size  N,  which  shall  be  less  than  or  equal  to  8,  and  the  last 
three  characters  shall  be  the  cumulative  CEP  to  the  nearest  tenth  nmi/h. 

(b)  If  the  aission  RER  (HISC  19)  was  grea  er  than  or  equal  to 
2.5  nmi/h  (Operator  "Vrlte-up"  criteria  for  a  single  flight),  the  output  of 
HISC  20  shall  be  "SQUAWK' '  in  lies  of  the  cumulative  CEP.  In  this  case  the 
mission  RER  (MISC  19)  shall  freeze,  but  no  calculation  of  cumulative  CEP 
will  take  place.  This  mission  RER  may  be  included  in  the  cumulative  CEP 
during  the  following  alignment  by  entering  a  HISC  20. 

(c)  If  the  mission  RER  (HISC  19)  was  "RER  NA"  ,  entry  of  HISC  20 
would  result  in  the  sane  values  as  the  last  valid  cumulative  CEP 
calculation.  That  is,  a  nev  calculation  will  not  be  made.  This  applies  to 
both  the  ALIGN  and  NAV  modes. 

(d)  Entry  of  HISC  PARAHETER  READ  Code  at  any  tine  results  in 
the  display  of  the  Last  Cumulative  CEP  computed  us  ig  HISC  20.  This  HISC 
register  is  used  for  display  only  and  does  not  cause  any  calculations  to  be 
performed . 

(e)  Only  one  cumulative  CEP  calculation  may  be  made  during  a 
mission  In  this  case  .ri  mission  is  defined  as  a  NAV  run  followed  by  an 
alignmei  t . 
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3. 2. 1.9  q.(6)  (cont.d) 


(f)  The  conputation  of  the  cunnulative  CEP  shall  be  lAU 
paragraph  6.2  contained  herein.  Reference  on  this  subject  is  ASCC  AIR  STD 
53/16,  24  Oct  1984. 

(g)  MISC  registers  26  through  33  shall  contain  the  last  8 
■ission  RERs  where  the  oldest  RER  is  in  MISC  26  and  the  most  current  is  in 
HISC  33.  The  cumulative  CEP  calculation  shall  Include  only  the  last  8 
mission  RERs.  Therefore,  when  MISC  26  through  MISC  33  are  filled,  new 
mission  RERs  into  MTSC  33  will  'dump"  old  mission  RERs  out  of  HISC  26. 
These  "bumped"  values  are  no  longer  Included  in  the  CEP  calculations,  and 
are  no  longer  available  for  display.  The  format  of  MISC  26  through  HISC  33 
shall  be  the  same  as  that  of  HISC  19.  Insertion  of  data  Into  HISC  26 
through  MISC  33,  and  into  MISC  20  via  the  MISC  PARAMETER  INSERT  function 
shall  be  inhibited. 


(h)  Once  MISC  20  displays  "SQUAWK"  as  a  result  of  meeting  the 
operator  "vrite-up"  criteria  for  a  single  flight,  the  following  tabulated 
reject  criteria,  as  a  function  of  the  number  of  missions  included  in  the 
cumulative  CEP  history  (HISC  21),  shall  be  used  in  determining  whether  the 
system  has  "failed"  to  meet  specified  navigation  performance. 


NO.  MISSIONS 
1 
2 

3 

4 

5 

6 

7 

8 


REJECT  IF  CEP 
>/-  2.6  nml/h 
>/-  2.1  nmi/h 
>/■  1.9  nmi/h 
>/-  1.8  nmi/h 
>/.  1.7  nml/h 
>/■  1.7  nml/h 
>/.  1.7  >iml/h 
>/■  1.6  nmi/h 


(1)  Example  of  RER/(XP  operation:  Suppose  that  at  the  end  of  a 
flight  the  operator  selects  HISC  19  which  equals  "RBR3.0"  and  then  selects 
MISC  20.  A  "SQUAWK"  will  appear  in  the  HISC  20  location  alerting  the 
operator  to  '*vrlte>up"  the  system.  During  the  next  alignment,  maintenance 
personnel  have  the  opportunity  to  include  this  last  RER  in  the  cumulative 
CEP  if  desired.  The  decision  is  made  by  examining: 


MISC  19  (RER  3.0) 

MISC  21  (history  of  CEP) 

MISC  22-25  (Terminal  Base/"Pure  Inertial"  coordinates 
to  see  if  proper  terminal  position  was  used) 

If  it  appears  that  this  is  truly  a  valid  RER,  then  it  is 
included  in  the  CUM  CEP  by  entering  a  MISC  20.  If  it  appears  that  this  was 
not  a  valid  RER,  then  HISC  20  is  not  en'-ered  and  this  RER  will  not  be 
Included. 
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3.2. 1.9  q.  (cont.d) 


(7)  Clearing  Cumulative  CEP  history.  Insertion  of  the  word  "2ER0" 
into  HISC  21  where  "ZEB”  are  ASCII  alpha  characters  and  "0"  is  an  ASCII 
zero  will  cause  HISC  19  through  HISC  33  to  be  cleared. 


(8)  Hiscellaneous  output  data  foraat.  The  output  format  for  HISC  19 
through  HISC  33  displays  (107-30  through  107-32)  shall  be  ASCII  coded  alpha 
numeric  characters  spaced  as  follovst 


(a)  HISC  19  fir 

mm 

rm 

HISC  20  and  21  jx 

1  1  |X| 

MX! 

HISC  26-33  [R 

|E|R|X| 

Lili 

(b)  HISC  19 
HISC  20 


(a)  HISC  22  and  24 
HISC  23  and  25 


my 

ms. 


Tjm 

DIM 


where  D>  degrees 
M-  minutes 
T.  1/10  min 


(9)  Retention  of  DBST  VP/MP  information.  The  OEST  VP/MP  table 
existing  at  turn-off  shall  be  recallable  in  its  exact  form  upon  subsequent 
turn-on's. 


(10)  INU  ON/OFP  Cycles.  The  number  of  INU  on/off  cycles  accumulated 
since  last  INU  repair  shall  be  stored  in  HISC  PARAMETER  READ  location  34. 

r.  Baro-Inertial  Altitude.  The  INU  shall  compute  and  output 
baro-inertial  altitude.  This  altitude  shall  be  generated  from  Internally 
derived  inertial  data  and  externally  derived  baromc'ric  pressure  altitude. 
The  baro-inertial  altitude  mechanisation  shall  be  optimised  for  vertical 
velocity  accuracy  and  quick  response  during  all  flight  situations.  Short 
term  inertial  altitude  shall  be  derived  by  do  Able  integration  of  vertical 
acceleration.  Long  tern  baro-inertial  altitude  shall  be  damped  by 
barometric  pressure  altitude.  Baro-inertial  altitude  snail  become  valid  90 
seconds  after  receiving  valid  barometric  pressure  altitude.  The  INU  shall 
set  the  Altitude  Loop  Bit  in  the  INU  Control  Word  to  logic  "1”  to  signal 
that  the  baro-inertial  altitude  is  Invalid. 


However,  the  INU  shall  not  Indicate  an  INU  failure  under  this  condition 
and  shall  continue  to  compute  and  output  baro-inertial  altitude.  Vhlle  in 
the  align  nodes,  the  Altitude  Loop  Bit  shall  be  set  imitec’lately  upon 
detecting  that  valid  barometric  pressure  altitude  is  not  being  received  by 
the  INU.  Vhlle  in  the  NAV  mode,  the  Altitude  Loop  Bit  shall  be  set  upon 
detecting  that  valid  barometric  pressure  altitude  has  not  been  received  for 
5  seconds.  The  Altitude  Loop  Bit  shall  be  re-set  to  logic  "0"  upon 
subsequent  receipt  of  valid  barometric  pressure  altitude  and 
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3. 2. 1.9  r.  (Cont.d) 


baro-in«rtial  altitude  becoming  valid.  During  periods  that  the  INU  is  not 
receiving  valid  barometric  pressure  altitude,  the  INU  shall  assume,  for 
computation  purposes,  that  the  barometric  pressure  altitude  is  equal  to  the 
internally  derived  inertial  altitude.  Thus,  the  vertical  channel  of  the 
INU  will  track  the  accelerometers  during  this  period.  However,  if  this 
period  exceeds  5  minutes,  the  INU  shall  assume,  for  computation  purposes, 
that  the  barometric  pressure  altitude  becomes  fixed  at  the  baro-inertial 
altitude  existing  at  the  5  minute  point.  Vlthout  respect  tn  the  time 
period  that  has  elapsed  since  last  receiving  valid  barometric  pressure 
altitude,  the  INU  shall  provide  valid  baro-inertial  altitude  outputs  within 
90  seconds  of  receiving  valid  barometric  pressure  altitude. 

s.  Miscellaneous  Parameters  Insert/Read.  The  INU  shall  provide  the 
capability  for  storing/retrieving  miscellaneous  data  via  the  miscellaneous 
parameter  read  and  miscellaneous  parameter  insert  functions  (Appendix  VI, 
Section  I,  FORMATS  IX,  X).  This  miscellaneous  parameter  storage  shall 
consist  of  INU  standard  miscellaneous  parameter  data  (see  3.2.1.9q  above) 
and  contractor  unique  miscellaneous  parameter  data. 

3.2.1.10  Selectable  Modes.  The  INU  shall  be  capable  of  operating  in  the 
modes  contained  herein.  These  modes  shall  be  selectable  from  the  CDU  via 
the  serial  data  bus,  except  for  the  Standby  (STBY)  mode.  Turn-on  and 
Attitude  (ATT)  modes  are  hard-wired  discrete  Inputs.  These  discretes  take 
priority  over  the  serial  data  bus  commands  in  all  cases.  Serial  data  bus 
mode  commands  shall  have  a  1  Hz  filter  in  the  INU  to  prevent  inadvertent 
mode  transitions  which  are  possible  with  CDU  rotary  switches.  During  the 
alignment  modes,  the  INU  shall  provide  signals  to  an  outside  source  which 
are  adequate  to  determine  the  covariance  matrix  of  the  errors  in  the  INU 
output  signals. 

a.  "Off  Mode".  All  input  power  shall  be  removed  from  all  INU  circuits 
except  for  (1)  input  BMl  filter  loads,  and  (2)  for  simple  circuits  required 
to  respond  to  the  power-on  command.  The  INU  can  only  be  turned  off  via  the 
serial  data  bus  or  by  the  absence  of  the  INU  "on"  discrete. 

b.  "STANDBY"  mode.  Following  turn-on,  the  system  shall  enter  the 
STANDBY  mode.  The  INU  shall  not  enter  any  mode  until  a  valid  function 
select  code  is  received.  The  STANDBY  mode  is  otherwise  not  a  selectable 
mode.  Vhile  in  STANDBY  mode,  all  navigation  data  outputs  shall  be  set  to 
zero,  null  or  invalid  as  appropriate.  All  input  messages  may  be  received 
and  processed.  The  system  shall  respond  to  all  mux  bus  data  requests. 

c.  "GC"  Alignment  Mode.  This  is  the  primary  alignment  mode.  In  this 
mode,  present  position  shall  be  entered  via  the  CDU,  then  a  gyrocompass 
alignment  shall  be  performed  in  azimuth  to  determine  the  vehicle  true 
heading.  During  alignment,  the  INU  shall  compute,  and  make  available  for 
display  at  the  CDU  an  alignment  status  indication  which  is  proportional  to 
navigation  performance.  The  INU  shall  provide  a  signal  for  selection  of  a 
flashing  "NAV  RDY"  indication  on  the  CDU  when  the  set  will  provide 
performance  as  specified  in  paragraph  3.2.1.  Also,  a  signal  shall  be 
provided  to  select  a  steady  "NAV  RDY"  indication  on  the  CDU  not  liter  than 
the  time  specified  in  TABLE  I  so  "NAV"  can  be  entered  (at  the  ojerator.s 
option)  to  give  a  degraded  performance  rapid  gyrocompass  capabilit>. 
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3.2. 10  0=  (cont'd) 


(1)  Degraded  Performance.  Two  types  of  degraded  performance  -GC 
alignments  shall  be  available:  early  selection  of  the  NAV  mode  prior  to 
the  flashing  NAV  RDY  indication,  and  full  GC  alignment  to  the  previous 
flight  terminal  position.  When  interfaced  with  the  unique  CDU,  entry  of 
present  posl':ion  ^hall  terminate  a  degraded  performance  alignment  and 
initialize  a  ft:ll  performance  alignment  which  shall  terminate  with  a 
flashing  NAV  RDY  indication.  Failure  of  the  operator  to  enter  present 
position  shall  result  in  a  potentially  degraded  performance  alignment  which 
shall  terminate  with  a  flashing  NAV  RDT  indication.  When  Interfaced  with 
the  generalized  CDU,  Insertion  of  present  position  within  two  minutes  or 
start  of  align  shall  result  in  full  GC  performance  eight  minutes  after 
start  of  align.  S'lould  preser.t  position  be  entered  after  two  minutes  of 
s^art  of  align,  thr  alignment  is  restarted  and  full  GC  performance  is 
obtained  eight  minutes  after  insertion  of  present  position.  Failure  of  the 
operator  to  enter  present  position  within  the  allowed  time  shall  result  in 
a  potentially  degraded  performance  alignment  to  the  "inertial  display" 
position  stored  from  the  previous  flight,  and  the  NAV  RDY  indi^'afion  snail 
remain  steady.  Termination  of  this  alignment  mode  shall  be  signaled  to  the 
operator  via  a  bit  in  an  INU  Control  Vord  and  time  and  status  Indications 
transmitted  via  INU  to  CDU  message,  word  107-19. 

(2)  Enhanced  Interrupted  Align  (EIA).  The  INU  shall  incorporate  an 
Interrupted  Align  capability  to  enhance  the  functional  operation  of  ground 
alignment.  This  capability  shall  allow  the  operator  to  suspend  noriiaJ  GC 
or  SH  Align  operation,  taxi  the  aircraft  to  a  different  position  on  the 
ground,  and  resume  the  suspended  alignment  without  degradation  of  initial 
performance.  Transition  2ro0  GC  or  SH  Align  to  Interrupted  Align  shall  be 
accomplished  by  selection  of  NAV  mode  via  the  DOl-01  Function  Select  Code 
(PSC)  or  by  auto-mode  transition,  consistent  with  paragraph  3. 2. 1.9  o. 
Once  in  the  EIA  mode,  normal  alignment  is  resumed  by  simply  selecting  GC 
Align  via  the  DOl-01  FSC.  When  EIA  is  accomplished  via  auto-mode 
transition,  selection  of  the  NAV  mode,  followed  by  the  GC  Alleyn  FSC,  shall 
be  required  to  continue  the  alignment  process.  Transition  to  Interrupted 
Align  shall  be  allowed  anytime  after  "Degraded  NAV  Ready"  (106-01  bit  6  or 
101-01  bit  6)  indication  is  provided.  After  the  first  two  minutes  of 
initial  alignment,  Present  Position  entry  during  the  alignment  period  shall 
result  in  a  new  GC  alignment  being  initiated.  A  ground  speed  in  excess  of 
5u  knots  shall  disabled  the  Interrupted  Align  capability,  and  any 
subsequent  selection  of  GC  Align  from  the  NAV  mode  shall  result  in  a 
restart  of  GC  Alignment. 
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3.2.1.10  c.  (2)  (cont'd) 


In  addition  to  its  functional  benefits,  Interrupted  Align  shall  provide 
enhanced  performance  lAW  Table  I  when  the  following  conditions  are  met: 

(a)  The  INU  will  complete  a  full  performance  GC  Alignment. 

(b)  The  vehicle  shall  be  taxied  in  NAV  mode  to  a  new  heading  at 
least  70  degrees  different  from  the  heading  used  for  the 
initial  GC  Align.  The  taxi  time  shall  not  exceed  10  minutes. 

(c)  After  the  taxi  maneuver,  GC  Align  shall  be  continued  for  a 
minimum  of  four  minutes. 

(d)  The  maximum  vehicle  constant  acceleration  from  take-off 

through  the  first  five  minutes  of  flight  is  3.5  fps2. 
The  maximum  vehicle  acceleration  for  the  first  10  seconds 
of  take-off  roll  is  13.0  fps2.  The  oaxlmum  peak 

acceleration  after  the  first  10  seconds  of  take-off  roll 
through  the  first  five  minutes  of  flight  is  7.0  fps2. 


Since  the  full  GC  performance  accuracy  is  available  during  the  second 
alignment,  "NAV  Ready"  shall  be  true  throughout  the  second  alignment. 

Note:  The  perforoiance  of  the  INU  during  Interrupted  Align  can  provide 
enhanced 

INU  pertctmance,  but  the  INU  can  only  guanrantee  performance  lAV 

Table  I 

when  conditions  A-0  (Above)  are  followed. 

10  min  (max) 

:  8  min  :  taxi  :  4  min  : - - — 

1-^11513 - i - RaT - i - ALI&'H  i - m - 

:  :  j  ■  : 

power-up  take-off 

d.  "SH"  Alignment  Node.  In  this  fast  alignment  mode,  the  INU  shall 

level  to  local  vertical  and  align  to  the  last  stored  heading.  As  a 
prerequisite  tor  a  stored  heading  alignment,  the  vehicle  is  spotted  and  a 
complete  gyrocompass  alignment  is  performed  before  the  INU  is  shut  down. 
Shutdown  must  occur  while  still  in  the  gyrocompass  alignment  mode.  The 
vehicle  Is  not  reeved  prior  to  the  next  alignment.  A  signal  shall  be 
provided  to  the  CDU  to  select  a  steady  NAV  ROY  indication  when  the  NAV  mode 
can  be  entered  with  deo’taded  performance.  A  signal  shall  also  be  provided 
to  the  CDU  to  select  %  flashing  NAV  ROY  indication  when  the  set  will 
provide  performance  as  specified  in  paragraph  3.2.1.  During  the  GC  and  SH 
modes,  the  7.NU  will  define  the  quality  of  navigation  performance  to  be 
expected  should  alignment  be  terminated  for  entry  into  the  NAV  mode.  Entry 
of  heading  or  present  position  while  in  this  mode  shall  cause  the  INU  to 
tovort  to  a  BATH  alignment  mode  as  defined  below. 
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3.2.1.10  (cont ' d) 


e.  "BATH"  Alignment  Mode.  The  Best  Available  True  Heading  (BATH) 
alignment  mode  Is  a  sub-mode  of  the  "SH"  alignment  mode.  When  the 
prerequisites  for  a  "SH"  alignment  mode  have  been  satisfied,  insertion  of 
true  or  magnetic  heading  shall  cause  the  INU  to  revert  to  the  "BATH" 
alignment  mode.  In  this  case,  heading  must  be  entered  before  present 
position  and  not  later  than  one  minute  subsequent  to  placing  the  INU  in  the 
"SH"  mode.  Entry  of  present  position  may  occur  at  any  time  subsequent  to 
entry  of  heading,  but  not  later  than  tvo  minutes  after  placing  tl<e  INU  in 
the  "SH"  mode.  When  the  prerequisites  for  a  "SH"allgnment  mode  hi^ve  not 
been  satisfied,  selection  of  the  "SH"  alignment  mode  shall  result  .'n  the 
INU  initiating  a  "BATH"  alignment  to  the  heading  and  present  position 
stored  from  the  previous  flight.  In  this  case,  heading  and/or  present 
position  may  be  updated  in  any  order  and  at  any  time  during  the  alignment 
mode,  but  not  later  than  two  minutes  after  placing  the  INU  in  the  "SH" 
mode.  Initiation  of  the  "BATH"  alignment  mode  shall  provide  a  quick 
reaction,  degraded  performance,  alignment  for  which  no  specified 
performance  can  be  guaranteed.  Completion  of  a  "BATH"  alignment  shall  be 
within  the  times  specified  in  TABLE  I.  When  interfaced  with  the  unique 
CDU,  a  signal  shall  be  provided  to  the  CDU  a  select  a  flashing  "NAV  ROY" 
Indication  when  the  INU  has  completed  a  "BATH''  alignment.  When  interfaced 
with  the  generalized  CDU,  a  signal  shall  be  provided  to  the  CDU  to  select  a 
steady  "NAV  ROY"  indication  when  the  INU  has  completed  a  "BATH"  alignment. 

f.  "NAV"  Mode.  This  is  the  primary  flight  mode  of  operation  and  is 
entered  after  a  satisfactory  alignment  upon  receipt  of  a  bit  in  a  function 
switch  word.  If  satisfactory  alignment  conditions  are  not  met,  the  INU 
shall  provide  an  appropriate  output  status  indication.  If  the  NAV  mode  is 
selected  from  the  CDU  prior  to  the  INU's  ability  to  support  the  NAV  mode 
with  MAG  HDG  GOOD,  the  INU  will  switch  to  the  ATT  mode  and  continue  to 
indicate  HAG  HDG  BAD,  without  storing  a  fault  in  the  fault  table. 

g.  "UPDATE"  Modes.  In  the  update  modes,  the  INU  shall  be  capable  of 
accepting  corrections  for  selected  system  quantities  from  external  sources 
via  the  data  bus.  This  update  capability  will  be  available  for  the 
quantities  available  in  F02,  Section  V.  If  commanded  from  an  outside 
source  (via  the  data  bus),  the  INU  shall  be  able  to  apply  these  corrections 
and  provide  an  acknowledge  signal  to  an  outside  source  (via  the  data  bus). 
The  acknowledge  bit  shall  be  set  in  the  first  computation  cycli  following 
reception  of  the  update  command.  The  following  three  update  modes  shall  be 
available: 

(1)  "AIR  ALIGN".  The  INU,  in  conjunction  with  external  sensor 
information,  via  the  F02  correction  vector  (generated  by  an  external 
computer),  shall  be  capable  of  performing  an  inflight  alignment  having  had 
no  ground  alignment,  partial  ground  alignment  or  a  complete  gyro  compass 
alignment.  This  same  mode  shall  provide  the  capability  for  performing 
"aided"  navigation  (i.e.,  automatic  update). 
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3.2.1.10  g.  (cont'd) 


(2)  "AUXILIARY".  The  INU  shall  be  capable  of  accepting  suitable  | 
position  update  data  from  outside  sources  such  as  radar,  TACAN,  and  GPS  via 
the  data  bus.  Operator  intervention  via  the  CDU  shall  be  required  to  either 
accept  or  reject  the  update  (i.e.,  semi-autonatic  update).  Position  fix 
deltas  computed  between  the  input  sensor  present  position  location  and  the 
present  "inertial  display"  position  shall  be  transmitted  via  the  data  bus  to 

the  COU  for  display.  An  operator  accept  decision  shall  cause  these  deltas  to 
be  applied  to  the  present  "inertial  display"  position.  Present  "pure 
inertial"  position  shall  be  transmitted  to  the  CDU,  as  INU  Hiscellaneous  Data, 
upon  receipt  of  an  appropriate  "HISC  PARAMETER  READ"  request  from  the  CDU. 

(3)  "OVERFLY".  The  INU  shall  be  capable  of  being  updated  manually  by 
overflying  a  known  position. 

(a)  When  interfaced  with  a  "Unique  CDU"  the  present  "pure  Inertial" 
position  shall  be  updated  to  natch  the  selected  steerpolnt  upon  initial 
receipt  of  the  designate  discrete. 

(b)  Vhen  Interfaced  with  a  "Generalized  CDU",  the  following 
mechanization  shall  be  usedt  Subsequent  to  selection  of  the  overfly  function, 
and  upon  receipt  of  either  a  digital  update  command  from  the  CDU  or  a  28  VDC 
designate  update  discrete,  position  fix  deltas  shall  be  computed  between  the 
present  "Inertial  display"  position  and  a  known  position  stored  in  the 
selected  destination  Vaypoint/Harkpoint  location  in  the  INU  memory.  These 
update  position  fix  deltas  shall  be  transmitted  via  the  data  bus  to  the  CDU 
for  display  and  operator  accept/reject  decision.  Selection  of  alternate 
Vaypoints/Markpolnts  (destinations),  or  insertion  of  new  position  information 
in  the  selected  destination  prior  to  receipt  of  the  accept/reject  command, 
shall  cause  new  deltas  to  be  computed  relative  to  the  redefined  known  position 
and  the  new  deltas  shall  be  transmitted  to  the  CDU  for  display  and  operator 
?ccept/reject  decision.  Upon  receipt  of  an  accept  command  from  the  CDU,  the 
deltas  relative  to  the  latest  selected  destination  shall  be  applied  to  the 
present  "inertial  display"  position.  Vhen  the  INU  is  interfaced  with  a 
Generalized  CDU,  present  "pure  inertial"  position  shall  not  be  updated  using 
this  update  mode.  Present  "pure  inertial"  position  shall  be  transmitted  to 
the  CDU,  as  INU  Miscellaneo"s  Data,  upon  receipt  of  an  appropriate  "MISC 
PARAMETER 

READ"  request  from  the  CDU. 

h.  "CAL"  Mode.  A  vehicle  self-calibration  node  shall  provide  for 
automatic  calibration  of  the  azimuth  component  of  gyro  bias  drift,  in  addition 
to  the  gyro  bias  drift  terms  calibrated  during  the  alignment  node.  The  "CAL" 
mode  shall  r>  quire  no  more  than  90  minutes  to  complete,  and  shall  include 
provisions  for  updating  the  affected  calibration  constants  stored  in  the  INU. 
Systems  which  do  not  require  calibration  more  frequently  than  18  months  are 
not  required  to  mechanize  the  "CAL"  mode.  If  the  "CAL"  mode  is  not  mechanized 
in  a  system,  the  INU  CDU  response  to  a  CDU  commanded  "CAL”  node  shall  be 
setting  of  an  Illegal  Command  bit  in  an  appropriate  serial  digital  word-  The 
"CAL"  mode  shall  be  initiated  by  a  bit  in  a  serial  digital  word  and  shall 
require  no  external  inputs  other  than  vehicle  present  position  for  operation. 

It  shall  operate  in  the  ground  alignment  environment,  without  the  need  for  any 
Support  Equipment  (SE),  and  shall  provide  a  status  indication  for  output.  No 
manual  insertion  of  calibration  data  shall  be  required  by  Organization  or 
Intermediate  Level  personnel,  either  after  calibration  or  at  any  other  time, 
for  proper  operation  of  the  system.  Performance  history  (see  3.2.1.9q)  shall 
be  automatically  re-inl tiallzed  at  the  completion  of  the  "CAL"  mode.  Excess 
time  over  ground  alignment  may  be  used  to  pr  Ide  incremental  calibration  of 
the  platform. 
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3.2.1.10  (Cont.d) 


i>  "ATT"  Mode.  The  attitude  mode  Is  a  back  up  mode  mechanized  as  a 
leveling  mode  entirely  within  the  INU.  It  .vhall  be  capable  of  being 
initiated  either  by  the  INU  computer  or  by  external  control.  The  attitude 
node  shall  be  able  to  be  initiated  while  the  INU  is  moving  or  stationary 
and  thereafter  shall  provide  a  stable  reference  frame  for  generation  of 
roll,  pitch  and  inertial  heading  angles.  Upon  selection,  the  INU  will 
reinitialize  the  Attitude,  and  not  use  the  existing  Attitude  solution  at 
the  tine  of  transition. 

j.  "TEST"  Mode.  The  TEST  mode  shall  Incorporate  functional  performance 
tests,  fault  detection,  and  fault  localization  checks.  It  shall  be 
initiated  by  a  bit  in  a  serial  word  in  conjunction  with  appropriate 
function  and/or  data  select  codes,  and  shall  proceed  automatically  with  no 
other  requirements  for  external  equipment  or  operator  action.  Entry  into 
the  TEST  node  shall  only  be  allowed  from  the  OFF/.STANDBY  and  ORIENT  inodes. 
If  the  TEST  mode  function  select  code  is  received  after  some  other  mode  has 
been  selected,  the  INU  shall  maintain  the  previous  node  and  shall  not 
initiate  the  TEST  mode.  If,  while  in  the  TEST  mode,  a  valid  mode  other 
than  TEST  is  selected,  the  INU  shall  immediately  switch  to  the  new  mode. 
Entry  into  the  TEST  mode  shall  not  be  allowed  unless  CAOC  True  airspeed  is 
invalid  or  if  True  airspeed  is  valid  and  less  than  SC  knots.  ORIENT  mode 
shall  be  entered  before  the  TEST  mode  for  other  than  the  default  condition. 
The  combined  capabilities  of  the  "TEST"  mode,  the  system  Built-In-Tcst 
(BIT)  and  other  operator  observable  conditions  (e.g.,  result.^  of  in  place 
navlgutlon  runs)  shall  have  a  9SX  confidence  level  in  fault  detection  on 
the  vehicle,  with  the  false  alarm  rate  not  to  exceed  22^.  The  TEST  mode 
shall  be  exercised  with  the  INU  stationary  in  the  ground  environment.  It 
shall  not  require  removal  of  the  INU  from  its  mount  in  the  vehicle.  While 
it  is  operating,  the  TEST  node  shall  provide  system  status  indications  for 
output. 

k.  "GRID"  Node.  A  grid  stedring  node  shall  he  Inpiemented  to  compute 
grid  heading  from  inertially  derived  true  heading  and  a  manually  inserted 
convergence  factor.  The  grid  mode  shall  be  manually  selected.  If  a 
convergence  factor  is  not  entered  by  the  operator,  grid  heading  shall  be 
computed  using  either  a  convergence  factor  of  1.0  or  the  INU  computed 
convergence  factor.  Entry  into  the  GRID  node  .«'hall  be  enunciated.  INU  HAG 
heading  outputs  (digital  and  analog)  shall  be  replaced  by  grid  heading  in 
this  mode  and  it  shall  be  possible  to  readout  both  true  and  grid  heading  on 
the  CDU  during  grid  operation.  Reversion  to  the  normal  steering  mode  shall 
be  possible  at  any  time  without  system  degradation. 

l.  "ORIENT"  Node.  This  mode  shall  provide  the  capablity  to  mount  the 
INU  in  any  valid  orientation  and/or  to  allow  software  boresighting.  This 
mode  shall  be  selectable  over  the  serial  data  bus  only  lAV  SO. 1.1. 
Definition  of  this  mode  is  contained  in  paragraph  50.5.5.2.1. 
Initialization  of  orlent/boresight  shall  be  carried  out  upon  every  INU 
turn-on.  Entry  into  the  ORIENT  mode  from  other  than  the  STANDBY  mode  shall 
result  in  an  illegal  command. 

3.2.1.11  Data  Output.  The  INU  shall  output  the  signals  specified  in 
Appendix  II  during  the  "NAV"  and  "GRID"  modes  when  applicable.  During  the 
"CAL"  and  "ALIGN"  modes,  the  gy  o  and  accelerometer  parameters  which  are 
updated  shall  be  available  in  a  serial  digital  data  stream. 
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3.2.1.12  Validity  Output  Discretes.  The  INU  shall  provide  output 
discretes  that  define  the  validity  ol  the  analog  output  signals  of  roll, 
pitch,  and  magnetic  heading. 

a.  Attitude  Good.  The  discrete  that  defines  the  validity  of  the  roll 

and  pitch  analog  output  signals  shall  be  set  true  (28  VDC)  in  the  align,  ^ 

navigate,  and  attitude  modes  whenever  the  INU  has  an  established  vertical  i 
toil  deg  of  uncertainty.  The  discrete  shall  be  set  false  (open  circuit)  i 
for  any  nutlfunctlon  that  would  prevent  the  INU  from  maintaining  a  vertical 
reference  or  cause  invalid  analog  output  roll  and  pitch  signals.  The 
discrete  shall  not  be  affected  by  normal  400  Hz  power  interrupts  which  are 
consistent  with  MIL-STD-704A  (50  ms  as  shown  in  limit  3,  Figure  3).  The 
discrete  shall  be  fail-safe  to  the  false  state. 

b.  Magnetic  Heading  Good.  The  discrete  that  defines  the  validity  of 

the  magnetic  heading  output  signal  shall  be  set  true  (28  VDC)  in  the  align 

and  navigate  modes  whenever  the  INU  has  established  heading  within  one 

degree  of  uncertainty.  The  discrete  shall  be  set  false  when  magnetic 
heading  is  invalid.  However,  flight  north  of  latitude  72N  or  south  of 
latitude  60S  shall  not  be  the  basis  for  setting  this  discrete  false.  The 
discrete  shall  not  be  affected  by  400  Hz  power  interrupts  which  are 
consistent  with  MIL-STD-704A  (50  as  as  shown  in  limit  3,  Figure  3).  The 
discrete  shall  be  fall  safe  to  the  false  state. 

c.  Magnetic  Heading  Bad.  Tois  discrete  maintains  the  opposite  state  of 
Magnetic  Heading  Good  at  all  times. 

3.2.1.13  Data  Latency.  Where  specified  latency  shall  be  defined  as  the 
time  from  raw  accelcrometer/attltude  data  sampling  to  that  time  when  the 
calculated  data  is  available  in  the  output  Data  Bus  buffers.  It  shall  not 
include  Data  Bus  transmission  delay  or  the  effects  of  asynchronous  Data  Bus 
operation.  Datn  Latency  of  all  calculated  data  shall  not  exceed  1/refresh 
rate  under  any  circumstances,  (e.g.  for  106  maximum  data  latency  for  any 
quantity  shall  be  1/50  Hz  -  20  ms) 

3.2.2  Physical  Characteristics. 

3.2.2. 1  Size.  The  INU  shall  comply  with  the  form  factor  dimensions  and 
tolerances  as  set  forth  in  Appendix  IV  of  this  specification. 

3. 2. 2. 2  Electrical  Interface.  FIGURE  2  and  FIGURE  2A  establishes  the 
electrical  Interface  For  the  INU.  They  define  the  signals  by  pin 
assignment. 

3. 2. 2. 3  Electrical  Power.  The  INU  shall  operate  with  electric  power 
having  the  characteristics  specified  by  MIL-STD-704  for  Category  B 
equipment.  The  INU  shall  receive  26  volts,  400  Hz  single  phase  reference 
power  in  accordance  with  FIGURE  2A  and  TABLE  II.  INU  performance  and 
utilization  of  power  shall  be  in  accordance  with  MIL-STD-704  and  the 
following: 
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3. 2. 2. 3  a.  (cont'd) 


a.  The  INU  shall  provldt  pcrforaancc  as  spccifiad  harain  whan  supplied 
electric  power  having  the  characteristics  specified  by  HIL-STD-704  for  the 
noraal,  abnoraal  and  eaargancy  nodes  of  electric  systan  operation.  The 
applicable  units  for  steady  state  and  transient  voltage  and  frequency  are 
as  follows: 


(1)  AC  POWER 

115/200  volts,  400  Hs  (noninal) 

Steady  state  voltage  -  104  to  122  volts 
(includes  noraal  and  eaargancy  Units) 

Steady  state  frequency  -  360  to  440  Ha 
(includes  noraal,  abnoraal  and  eaergency  liaits) 

Transient  voltage  -  liaits  1  and  4,  Figure  3,  MIL-STD-704 
(Includes  noraal  and  abnoraal  liaits) 

Transient  frequency  -  Units  1  and  4,  Figure  5,  HIL-STD-704 
(includes  noraal  and  abnoraal  Units) 

(2)  DC  POWp 

20  volts  (normal) 

Steady  state  volt  ge  -  16  to  30  volts 
(includes  noraal,  abnoraal  and  eaergency  Halts) 

Transient  voltage  -  Halts  1  and  4,  Figure  9,  HIL-STD-704 
(Includes  noraal  and  abnoraal  Halts) 

b.  The  INU  shall  not  be  danaged  when  subjected  to  the  steady  state  AC 
abnoraal  liaits  of  HIL-STD-704.  The  INU  shall  be  capable  of  returning  to 
full  perfornance  operation  subsequent  to  an  abnoraal  power  transfer  fron  an 
eaergency  power  generator  systea  to  the  aain  power  System.  The  required 
transfer  conditions  are  described  as  follows: 

(1)  Coast  down  of  the  generator,  to  the  point  of  transfer  of  the 
bus,  requires  0.5  to  1.0  seconds.  During  this  period,  frequency  of  the  AC 
voltage  decreases  linearly  froa  400  Hz  to  275  Hz  ■•■/-25  Hz.  The  AC  voltage 
drops  froa  115  volts  at  400  Hz  to  85  volts  at  the  point  that  transfer  is 
initiated.  During  transfer  the  voltage  is  zero  for  0.002  to  0.005  seconds. 

(2)  The  INU  shall  operate  continuously  when  supplied  with  Phase  A 
prlae  power  only.  Specified  performance  shall  be  aaintrined  for  at  least 
five  minutes  in  the  absence  of  Phase  B  and  Phase  C  heater  power. 

c.  Th3  INU  shall  not  be  damaged  by  the  loss  of  one  or  more  phases  of 
AC  power  or  by  the  total  loss  of  power  at  any  input  terulnal. 

d.  Battery  Power  Supply.  The  INU  shall  be  capable  of  operating  from 
battery  power  during  aircraft  400  Hz  phase  A  prime  power  interrupts. 

(1)  INU  Requirement.  The  INU  shall  perform  as  specified  herein  when 
interfacing  with  a  battery  bus  which  has  the  following  DC  power  supply 
characteristics. 
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3. 2 . 2 . 3  d.  (cont .d) 


(a)  Power.  The  battery  bus  voltage  is  a  nominal.  28  volts  with  a 
minimum  and  maximum  value  of  16  VDC  and  iO  VDC,  respectively.  If  the 
battery  voltage  exceeds  21.5  ♦/-  0.5  volts  at  the  next  turn-on,  bit  10  of 
102  word  10  shall  be  reset. 

(b)  AC  Ripple.  The  maximum  allowable  AC  ripple  voltage  vs 
frequency  is  shown  in  HIL-STD-704,  Figure  7. 

(c)  Line  Transients.  The  line  transients  at  the  INU  Battery 
input  terminals  are  in  accordance  with  HIL-STD-704,  Figure  9,  Curves  5  and 
6. 


(2)  INU  DC  BUS  Isolation.  Electrical  isolation  (greater  than  10 
million  OHMS)  shall  be  provided  between  the  positive  voltage  battery  BUf 
and  the  INU  positive  28  VDC  input  terminals. 

(3)  DC  Voltage  Drop  Out.  If,  during  any  mode  of  operation,  the  INU 
has  transferred  to  battery  power  because  of  a  400  Bs  phase  A  prime  power 
failure,  the  INU  shall  monitor  the  bus  voltage.  Battery  test  shall  not 
load  the  battery. 

(a)  Unique  COU  Interface.  If  the  INU  is  interfaced  with  the 
Unique  CDU,  it  shall  initiate  an  orderly  shutdown  whenever  the  battery 
steady  state  voltage  drops  below  21.5  4-/-  0.5  VDC  or  at  the  end  of  10 
seconds,  whichever  occurs  first,  and  bit  10  of  message  block  102  word  10  . 
shall  be  set  at  the  next  turn  on. 

(b)  Generalised  CDU  Interface.  The  INU  shall  initiate  an 
orderly  shutdown  whenever  the  battery  steady  state  voltage  drops  below  16.0 
4/-  0.5  VDC. 


(4)  Battery  Trickle  Charge.  When  operating,  the  INU  shall  deliver 
at  least  25  but  not  more  than  50  ailliamps  rectified  400  Hs  current  to  the 
battery  charging  circuit  (see  FIGURE  2A). 

(5)  Battery  Heater  Requirements.  The  INU  shall  provide  heater  power 
at  connector  J-132,  pins  47  and  48  (see  FIGURE  2A).  The  maximum  heater 
power  shall  not  exceed  241  watts. 

e.  The  INU  shall  provide  a  5  VDC  output  power  supply  source  for  use  by 
external  equipment.  The  intent  of  this  source  is  to  provide  fail-safe 
power  for  the  Orientation/Boresight  external  logic,  and  for  strapping  to 
the  Bus  Control  Discrete  input  for  inhibiting  the  Bus  Control  Function  of 
the  INU.  This  power  source  shall  be  regulated  to  +10Z,  current  limited  to 
500  ma,  and  short  circuit/polarity  protected  (see  FIGURE  2A). 

f.  The  INU  AC  power  consumption  shall  not  exceed  that  described  in 
TABLE  II. 
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Vehicle  Power 

115  V,  400  Hz,  1  Phase  A  INU 
Prime  Power 

Starting 

340  VA 

Running 

280  VA 

Power  Factor 
(1) 

Phase  B  (RESERVED) 

115  V,  400  Hz,  1  Phase  C  Heater 

300  VA  (2) 

70  VA 

(1) 

26  V,  400  Hz,  1  Phase  (Supplied 
through  transformer  from  Prime 
Power  Phase) 

5  VA 

5  VA 

(1) 

Notes:  (1)  Reference  MIL  >TD-704A,  FIGURE  12. 

(2)  Includes  241  watts  maximum  thru-put  for 

power . 

battery  heater 

TABLE  II  -  IKU  AC  POWER  C0^^3UHPTI0N  SUMMARY 


g.  Th«  INU  DC  power  consumption  shall  not  exceed  that  described  in  TABLE 
Ila. 


Running 

Aircraft  Signal  Power  (Note  1) 

Battery  Power  240  watts  maxleua  (Note  2) 

Note  li  Aircraft  28  VDC  discrete  signal  power  is  required  during  AC 
powered  operation,  to  provide  ATTITUDE  Good,  Mag  HDG  Good, 
and  Mag  HDG  Bad. 

Note  2:  Battery  power  is  required  only  during  loss  of  AC  power  to 
the  iru. 


TABLE  lla  -  INU  DC  OVEH  CONSUMPTION  SUMMARY 


h.  Performance  While  Operating  on  Battery.  When  the  IIS  Volts  AC  is  not 
present  and  the  INU  is  operating  steady  state  from  the  battery,  the  INU 
shall  provide  navigation  data  continuously  with  accuracies  specified  in 
Table  I.  Analog  outputs  as  defined  in  Appendix  III  are  unavailable. 
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3.2.3  Reliability.  The  reliability  of  the  Standard  INU  shall  have  a 
nininuin  predicted  MTBF  of  2600  hours  lAW  MIL-BDBK-217D  analysis.  The 
prediction  shall  be  conducted  using  an  airborne  Inhabited  transport 
environment  at  50  degrees  Celsius  plus  internal  rise  temperature.  Cooling 
air  shall  be  assumed  to  be  at  a  flow  ri^te  of  1.5  founds  per  minute  at  38 
degrees  Celsius. 

3.2.3. 1  Reliability  of  Replacenent  and  Spare  SRU/Modules .  The 
reliability  of  Replacement  §Ru/a^ules  anS  spare  88U/aoduies  iHali  not 
result  in  a  degradation  of  the  INU  reliability. 

3.2.4  Maintainability  Program.  The  contractor  shall  develop  and  follow  a 
maintainability  program  lit  accordance  with  MIL-STD-470  and  this 
specification. 

3.2.4. 1  Design.  The  maintainability  of  the  INU.  shall  be  a  prime 
consideration  during  equipment  and  installation  design.  The  Built-in-Test 
(BIT)  functions)  provisions  for  test  points,  packaging,  and  nodular  design 
features  shall  be  in  accordance  with  NIL-STD-415  and  this  specification. 
The  INU,  including  BIT  provisions,  shall  be  designed  to  meet  the 
quantitative  maintainability  requlrencnts  of  paragraph  3. 2. 4. 2  herein. 

3. 2. 4. 1.1  Calibration  Interval.  The  tine  between  required  calibration 
shall  be  greater  than  50  days  if  the  "(^L"  node  is  mechanised  (see 
paragraph  3.2.1.8g)  or  greater  than  18  nonths  if  the  "CAL"  node  is  not 
mechanised.  If  the  "CAL"  node  la  not  mechanised,  the  bit  in  the  serial 
word  that  initialises  the  "CAL"  mode  shall  cause  an  illegal  command  bit  to 
be  set  in  the  INU  to  CDU  message. 

3. 2. 4. 1.2  Maintainability  Definitions. 

a.  Equipment  Repair  Time  (ERT).  Either  the  sunnation  of  all  corrective 
maintenance  task  times  after  each  task  tine  has  been  multiplied  by  its 
individual  task  frequency,  divided  by  the  sunnation  of  the  task 
trequencies;  or  a  statl.stlcally  developed  approximation  of  the  above  which 
is  satisfactory  to  the  procuring  activity. 

b.  Hmax.  Time  within  which  90  percent  of  all  corrective  maintenance 
tasks  can  be  accomplished. 

c.  Line  Replaceable  Unit  (LiU).  Any  item  whose  flight  line  renoval  and 
replacement  with  a  like  serviceable  item  is  considered  the  optinum 
corrective  method  for  a  specific  higher  indenture  level  item. 

d.  Shop  Replaceable  Unit  (fiRU).  A  subunit  of  an  LRU  which  is  nornally 
removed  and  replaced  to  effect  repair  of  the  LRU. 

e.  Corrective  Maintenance  Task.  The  work  performed  as  a  result  of  a 
failure,  for  the  purpose  of  restoring  an  item  to  a  specific  condition.  The 
steps  of  a  corrective  maintenance  task  are:  Fault  isolation,  Fault 
Correction,  Adjustment/Calibration  and  Checkout.  This  includes  the  task  of 
connecting  and  utilizing  Support  Equipment  (SE)  (if  required)  but  excludes 
the  tasks  of  positioning  SE  and  obtaining  spares  resources. 
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£.  Fault  Correction.  That  step  of  a  corrective  aaintenance  task  during 
which  a  failure  is  corrected  by  (1)  repairing  in  place;  (2)  removing, 
repairing,  and  replacing  a  failed  item;  or  (3)  removing  and  replacing  with 
a  like  serviceable  item. 

g.  Fault  Isolation.  That  step  of  a  corrective  maintenance  task  during 
which  testing  and  analysis  are  performed  on  an  item  to  locate  a  failure  to 
the  level  of  repair  action. 

h.  Phys'ical  Adjustment /Cali  brat  ion.  That  step  of  a  corrective 
maintenance  task  during  which  manual  adjustments  or  calibrations  are  made. 

i.  Checkout.  That  step  of  a  corrective  maintenance  task  during  which 
performance  of  an  item  is  verified  to  be  restored  to  the  full  specification 
level. 


j.  Test  Access  Point.  Any  circuit  access  point  which  is  specifically 
designed  into  the  SBU  for  functional  input/output,  and/or  test  connection, 
shall  be  considered  a  teat  access  point  (Examples  -  all  connectors  and  test 
jacks).  In-circuit  component  tie  points,  eyelets,  and  shoulder  pads  are 
not  considered  test  access  points. 

3. 2.4. 2  Repair.  Organizational  maintenance  on  the  INU  will  be  limited  to 
the  location,  removal,  and  replacement  of  failed  Line  Replaceable  Units 
(LRUs).  Intermediate  shop  maintenance  will  be  limited  to  the  location, 
removal,  and  replacement  of  failed  Shop  Replaceable  Units  (SRUs). 

a.  The  Equipment  Repair  Time  (ERT)  median  at  the  Organizational  Level 

is  specified  to  be  18  minutes  with  an  Hoax  ■  30  minutes  (assuming  free 

access  to  equipments  as  installed,  i.e.,  the  cockpit  and  any  other 
necessary  access  door  or  panels  are  opened  or  removed)  and  includes  the 
time  to  accomplish  the  following: 

(1)  Location  of  a  fault  to  an  LRU. 

(2)  Removal  and  replacement  (not  including  vehicle  access  time). 

(3)  Checkout  of  repair. 

b.  The  Equipment  Repair  Tine  (ERT)  median  at  the  Intermediate  Shop 
Level  is  specified  to  be  48  minutes  with  an  Mmax  1.5  hours  and  includes 
the  items  to  accomplish  the  following: 

(1)  Verification  of  a  fault  in  an  LRU. 

(2)  Location  of  a  fault  to  an  SRU. 

(3)  Removal  and  replacement  of  an  SRU(s). 

(4)  Calibration  (when  required)  of  the  LRU. 

(5)  Checkout  of  the  repair. 

(6)  Purge  and  fill. 
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3. 2. 4. 2.1  Organizational-Level  Haintainability  Requirenents. 

3. 2. 4. 2.1.1  Equipment  Handling.  The  equipment  shall  be  designed  and 
constructed  such  that  "on-vehicle"  maintenance  can  be  performed  in 
environments  of  humidity  up  to  100  percent  relative,  temperatures  from 
minus  63  degrees  F  (minus  54  degrees  C)  to  plus  160  degrees  F  (plus  71 
degrees  C)  and  specified  sand  and  dust  by  personnel  wearing  clothing,  such 
as  he&vy  gloves,  required  by  the  particular  environment.  ttequireo 
maintenance,  such  as  testing,  removal,  replacement  and  hookup  shall  be 
possible  over  this  expected  range  of  flight  line  environments  with  only 
external  cleaning  or  wiping  allowed.  The  LRU  shall  be  designed  so  that  LRU 
handling  or  protective  equipment  is  not  needed  for  installation  or  for 
transport  between  the  local  maintenance  and/or  supply  facility  and  the 
vehicle.  The  LRU  mounting  provisions  for  vehicle  installation  shall  permit 
removal  and  replacement  in  five  minutes  or  less  by  no  more  than  one  man 
using  standard  tools.  Access  and  secure  time  shall  not  be  included.  The 
LRU  weight  limits  shall  be  in  accordance  with  the  requirements  of  paragraph 
5.9.11.3  of  MIL-STD-1472. 

3. 2. 4. 2. 1.2  Adjustments.  Except  for  calibrations  allowed  in  paragraph 
3. 2. 4. 1.1,  "on-vehicle"  adjustments,  alignments  or  calibrations  shall  not 
be  allowed  for  this  equipment.  If  any  adjustments,  alignments  or 
calibrations  are  required  at  the  intermediate  level  of  maintenance,  except 
as  specified  in  paragraph  3. 2. 4. 1.1,  these  adjustments,  alignments,  or 
calibrations  shall  not  be  accessible  at  the  Organizational  Level  of 
maintenance.  The  INU  shall  require  ro  periodic  mal'.tenance. 

3. 2. 4. 2. 1.3  Boresighting.  Boresighting  shall  be  in  accordance  with 
Appendix  V. 

3. 2. 4. 2. 1.4  INU  Mount.  The  INU  mount  shall  provide  for  interchangeable 
installation  of  INUs  without  adjustment  to  retain  INU  boresight.  In 
addition,  boresight  shall  be  retained  through  the  environmental  extremes 
specified  in  paragraph  3.2.5  and  its  subparagraphs. 

3. 2. 4. 2. 1.5  INU  Mount  Bonding.  The  footprint  of  the  INU  mount  shall  be 
conductive  to  provide  a  bonding  resistance  of  less  than  2.5  milliohms 
between  the  INU  mount  and  the  host  platform  structure  ground. 

3. 2. 4. 2. 2  Intermediate-Level  Maintainability  Requirements. 

3. 2. 4. 2. 2.1  Packaging.  Elements  within  LRUs  shall  be  packaged  to  group 
functionally  related  elements  within  common  SRUs  so  as  to  minimize 
interconnections  between  SRUs  and  simplify  fault  isolation  to  a  single  SRU. 
All  functional  parts  of  the  LRU  shall  be  contained  in  separately  removable, 
plug-in  SRUs,  except  for  the  following: 

a.  Elapsed  Time  Meter 

b.  Connectors 
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c.  Interconnecting  Wiring 

d.  LRU  Structure  and  Mounting  Provisions 

e.  External  Fault  Indicators 

3. 2. 4. 2. 2. 2  Adjustments.  SRUs  shall  be  designed  such  that  all  replacement 
SRUSf  when  installed  in  an  LRU,  shall  be  immediately  operable  at  design 
accuracy  without  requirements  for  continuity  testing  or  functional 
adjustment  or  calibration  of  the  replacement  SRU  or  the  LRU,  except  as 
approved  in  writing  by  the  procuring  activity.  If  such  adjustments  arr 
approved,  they  should  be  distinctly  labeled  and  accessible  with  the  SRU 
installed  in  its  normal  position  and  without  disturbing  any  other  SRU  or 
part. 


3. 2. 4. 2. 2. 3  Reversibility  Restrictions.  The  equipment  design  and 
construction  shall  Incorporate  features  such  that  it  is  mechanically  and 
electrically  impossible  to  install  equipments  Incorrectly,  and  to  attach 
cables,  tubes,  electrical  plugs,  and  any  other  such  items  in  an  Improper 
manner.  Mechanically  keyed  mating,  different  size  connectors,  etc.,  shall 
be  incorporated  to  eliminate  all  such  possibilities.  Shape  of  tubing 
tie-down  provisions,  color  codes,  labeling,  etc.,  shall  not  be  used  as 
primary  mcthcds  of  satisfying  this  requirement. 

3. 2. 4. 2. 2. 4  Accessibility. 

a.  The  equipment  shall  be  designed  and  constructed  such  that  it  shall 
be  possible  to  remove  and  replace  any  SRU  without  removing  or  other 
assembly  in  the  LRU  unless  otherwise  approved  in  writing  by  the  procuring 
activity.  If  removal  of  the  LRU  structure  (i.e.,  covers)  is  required  for 
access,  such  removal  shall  not  affect  electrical  or  mechanical  alignment  of 
the  equipment  nor  shall  the  mechanical  strength  of  the  LRU  be  impaired  to 
the  point  that  damage  to  the  equipment.  Its  assemblies,  subassemblies,  or 
electrical  harness  will  occur  during  normal  bench  handling  of  the  LRU. 

b.  All  SRU,  assembly,  and  subassembly  installation  hardware  and  LRU 
covers  which  are  required  to  be  removed  for  SRU  assembly  or  subassembly 
replacement  shall  employ  captive-type  hardware  to  prevent  loss  during 
normal  field  maintenance. 

c.  All  LRU  installation  hardware  shall  be  captive  to  prevent  loss 
during  vehicle  maintenance. 

d.  The  design  and  construction  of  the  equipment  shall  provide  ready 
access  to  test  points  and  adjustments  for  the  replacement  of  items  in  the 
shop. 

3. 2. 4. 3  Bullt-In-Test  (BIT)  Function.  Suitable  BIT  features  shall  be 
incorporated  into  the  INU  to  provide  both  a  failure  detection  function  and 
a  failure  location  function.  The  BIT  shall  include  the  following: 
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a.  S«l£-Tests.  That  portion  ot  BIT  which  operates  continuously  and 
autonat ically  in  conjunction  with  the  normal  item  operation.  Self-test  is 
usually  the  major  technique  for  fault  detection. 

b.  Operator-Initiated.  Supplemental  tests  initiated  by  the  system 
operator  or  maintenance  technician.  Appendix  VII  provides  detailed 
requirements  for  the  Operator  Initiated  Bit  Mode. 

c.  The  results  of  the  above  tests  shall  be  available  for  display  on  th& 
CDU  and  appear  on  the  NAV  status  word  and  the  Attitude  Good  Discrete. 
Verification  of  repair  shall  be  accomplished  by  these  tests.  In  addition, 
the  INU  shal?  provide  an  external  indication,  located  near  the  elapsed  time 
meter  (visible  on  the  INU  as  Installed),  that  the  LRU  has  failed  self-test. 
The  external  indicator  shall  be  resettable  upon  passing  self-test  or  SE 
test. 

3.2.4. 3.1  Failure  Detection  Function.  The  failure  vietection  function 
shall  provide  an  indication  ol  equipment  status.  The  failure  detection 
function  shall  energize  an  advisory  or  caution  indicator  when  equipment 
performance  Is  below  an  acceptable  level  both  while  on  the  ground  and  in 
flight.  This  indicator  shall  be  on  either  the  operator's  panel  (CDU)  or  at 
a  remote  location  panel,  or  both,  as  tha  installation  warrants.  This 
Built-In-Test  feature  shall  not  require  any  auxiliary  teat  devices  external 
to  the  vehicle.  The  BIT  circuitry  shall  autoaatically  initiate  a  GO/NO-GO 
test  upon  equipment  turn  on  and  at  periodic  intervals  unless  it  can  be 
demonstrated  that  only  on-daaand,  manually  aetivatad  last  aodas  are 
practical.  Built-in-Test  shall  minialxa  Interface  with  the  hardware 
functions. 


3. 2. 4. 3. 1.1  Failure  Detection  Perforaance.  The  BIT  capability  to  detect 
failures  shall  be  that  shown  in  TABLE  III  where  (XPD)  is  percent  failures 
detecjted  and  (XFFl)  is  percent  false  failure  Indications.  In  all  cases 
(XFO)  figures  are  minimum  values  whereas  (XFFI)  are  not-to-exceed  values. 


PERCENT  FAILURES 
DETECTED  (XFD) 

95  (Self-test  only  design  goal  -  99X) 


PERCENT  FALSE  FAILURE 
INDICATIONS  (XPFI) 

1  (Self- lest  only) 


(XFD)  "  I  of  operational  failures  delected  by  BIT  x  100 

#  of  total  operational  equipaent  failures 

(XFFI)  -  t  of  BIT  failure  indications  not  associated 

with  an  actual  failure _  x  100 

#  of  operational  failures  detected  by  BIT 

where:  Failure  is  defined  as  any  situation  in  which  the  unit 
does  not  meet  specification  requirements  during  operation, 
detected  by  any  means. 


TABLE  III  -  BIT  REQUIREMENTS 

3. 2. 4. 3. 2  Failure  Location  Function.  The  equipment  shall  incorporate 
features  which  shall  locate  a  malfunction  for  the  performance  of 
Organizational  and  Intermediate  Level  maintenance. 
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3. 2. 4. 3. 2.1  Organizational  Level.  The  failure  location  function  shall 
locate  a  failure  to  a  Line  Replaceable  Unit  (LRU)  both  on  the  ground  and  in 
the  air  vith  no  special  test  equipiient.  The  built-in-failure  location 
function  shall  obviate  the  need  for  any  auxiliary  test  devices  for 
Maintenance  at  this  level.  The  failure  location  function  shall  be 
inpleeented  such  that  a  signal  device(s)  located  on  the  LRU  clearly 
indicates  vhen  a  malfunction  has  occurred  within.  The  device  shall  be  such 
that  it  will  hold  the  last  test  result  (GO/NO-GO)  if  power  is  interrupted 
or  renoved  and  be  clearly  visible  to  the  maintenance  technician  when  the 
equipeent  is  installed  in  the  vehicle.  If  it  is  determined  that  operator 
participation  can  enhance  fault  location,  such  manually  conducted  tests 
(limited  to  keyboard  entry,  test  switch  positioning,  checklist  look-up, 
display  observation,  etc.)  shall  be  permitted.  Regardless  of  operator 
participation,  the  18  minute  requirement  of  paragraph  3. 2. 4. 2  applies. 

3. 2. 4. 3. 2. 2  Intermediate  Level.  The  failure  location  function  shall  locate 
a  failure  to  a  Shop  Replaceable  Unit  (SRU)  within  an  LRU.  The  failure 
location  function  shall  be  implemented  such  that  a  signal  dovice(s)  located 
external  or  internal  to  the  LRU  clearly  indicates  where  a  malfunction  has 
occurred.  The  device  shall  be  such  that  it  will  hold  the  last  test  results 
(GO/NO-GO)  if  power  is  interrupted  or  removed  and  be  clearly  visible  to  the 
maintenance  technician  vhen  the  LRU  is  either  installed  in  the  vehicle, 
renoved  from  the  vehicle,  or  when  an  initial  LRU  maintenance  action  such  as 
removal  of  an  inspection  plate,  cover,  etc.,  occurs.  The  INU  shall 
incorporate  external  test  connectors  for  the  use  of  test  equipment  which 
will  further  enhance  fault  location  to  the  SRU  level.  Each  SRU  shall 
contain  sufficient  test  points  in  a  test  connector  and  normal  interface 
connector  to  allov  for  the  utilization  of  automated  test  equipment. 

3. 2. 4. 3. 2. 3  Failure  Location  Performance.  The  system  capability  to  isolate 
faults  shall  be  that  defined  in  the  following  paragraphs: 

a.  Organizational  Level.  The  percent  malfunctions  isolmtad  to  the 
correct  LRU  without  ambiguity,  out  of  the  total  number  of  malfunctions, 
shall  not  be  less  than  95X  vhen  located  automatically,  nor  less  than  98X 
vhen  the  automatic  fault  location  function  is  enhanced  by  operator 
intervention  (paragraph  3. 2. 4. 2). 

b.  Intermediate  Level.  The  faults  shall  be  isolated  to  the  correct 
SRU(s)  without  ambiguity. 

(1)  The  minimum  acceptable  requirements,  vhen  no  external  test 
equipment  is  used,  are  as  follows: 

(a)  In  at  least  8S)(  of  the  cases,  the  fault  shall  be  isolated  to 
the  correct  SRU. 

(b)  In  at  least  90<l  of  the  cases,  the  fault  shall  be  isolated  to 
the  correct  SRU  and  no  more  than  one  other  SRU. 
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(c  In  at  least  97X  of  the  cases,  the  fault  shall  be  isolated  to 
the  correct  SKU  and  no  more  than  two  other  SRU.s. 

(2)  When  external  test  equipment  is  used,  the  mininua  acceptable 
requirements  are  as  follows: 

(a)  In  at  least  97X  of  the  ca:>es,  the  fault  shall  be  isolated  to 
the  correct  SRU. 

(b)  In  all  cases,  the  fault  shall  be  isolated  to  the  correct  SRU 
and  no  more  than  two  other  SRUs. 

3.2.5  Environmental  Conditions.  The  INU  shall  deliver  specified 
performance  under  any  and  all  probable  combinations  of  environmental 
conditions  contained  in  MIL-E-5400,  paragraph  3.2.24  and  its  subparagraphs 
contained  therein  except  as  modified  below. 

3.2.5. 1  Teapyature.  (Reference  HIL-E-5400,  paragraphs  1.2 
and3.2.24.1)  The  liNt)  shall  comply  with  Class  2X  environmental  requirements. 
The  temperature  of  the  air  surrounding  the  INU  (operational  and 
nonopera tlonal  conditions)  may  vary  at  a  rate  as  high  as  1.7  degrees 
Celsius  per  second  within  the  applicable  range.  HIL-B->5400,  Table  I, 
Column  I  for  Class  2  equipment  is  modified  to  read  "-40  to  4-71  degrees 
Celsius  and  Columns  IX  and  X  are  modified  to  read  "~54  to  -495  degrees 
Celsius. 

3. 2. 5. 2  Altitude.  (Reference  HIL-E-5400,  paragraph  3.2.24.2)  The  altitude 
(pressure)  range  is  modified  to  Include  a  steady  state  operation  from 
75,000  feet  (0.5056  psia)  down  to  minus  1,500  feet  (15.1  psia),  with 
intermittent  operation  from  75,000  feet  (0.5058  psia)  up  to  80,000  feet 
(0.398  psia)  for  up  to  two  minutes.  The  pressure  may  vary  at  a  rate  as 
high  as  0.6  psia  per  second.  Operation  at  surrounding  pressures  from 
0.5058  to  0.398  psia  shall  be  limited  to  two  minutes  per  exposure. 

3. 2. 5. 3  Vibration.  (Reference  MIL-E-5400,  paragraph  3.2.24.5)  The  INU 
shall  provide  normal  performance  as  specified  herein  while  subjected  to  the 
performance  level  of  FIGURE  6,  herein.  Further,  the  INU  shall  survive, 
without  damage  or  deterioration,  a  one  hour  per  axis  exposure  to  the 
endurance  level  of  Figure  6  herein. 

3. 2. 5. 3.1  Gunfire  Vibration.  Gunfire  vibration  for  all  vehicle 
installations  shall  be  satisfied  by  the  random  vibration  endurance  level  of 
FIGURE  6. 

3. 2. 5. 4  Rain.  The  INU  shall  meet  the  performance  requirements  of  this 
specification  with  water  dripping  from  the  overhead  structure  or  in  rain  as 
may  occur  when  the  access  panels  are  left  open.  The  45  degree  drip-proof 
requirements  of  MIL-STD-108  and  Requirement  31  of  MIL-STD-454  are 
applicable. 

3-2. 5. 5  Solar  Radiation.  INU  equipment  mounted  in  the  •'ockpit  shall  meet 
the  performance  requirements  of  this  specification  when  subjected  to  solar 
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radiation  of  an  intensity  and  for  the  duration  specified  in  MIL-STD-810, 
Method  503.1,  Procedure  II. 


3.2. 5. 6  Acoustic  Noise.  The  INU  shall  eeet  the  perforeance  requirements  of 
this  specification  and  not  suffer  damage  or  deterioration  when  exposed  to 
the  acoustical  environment  specified  in  MIL-STD-810,  Method  515.2, 
Procetl  ire  I,  Category  A. 


3. 2. 5. 7  Plight  Environment.  The  INU  shall  meet  performance  requirements 
when  subjected  to  the  following  flight  environments  (a,  b,  and  c  may  occur 
in  any  combination): 


PARAMETER 

a.  Asimuth 

b.  Pitch 

c.  Roll 


ACCELERATION 
^  6  rad/s/s 
♦  6  rad/s/: 

+  17.5  rad/ s/s 


RATE 

♦  3  rad/s 

*  1  rad/s 
7  rad/s 


RANGE 

Unlimited 

Unlimited 

Unlimited 


d.  Velocity  *  3,000  fps  in  all  axes 

e.  Latitude  Unlimited  in  Navigate  Node 

f.  Altitude  -1,500  ft  (-457.2  m)  to  ^75,000  ft  (22,860  m) 

steady-state,  •»-75,000  ft  (22,860  m)  to  ■f80,000  ft  (24,364  m)  intermittent 
(2  min) 

g.  Altitude  Rate  Up  to  150,000  ft/min  (45,720  m/aln)  h.  Linear 
Acceleration  per  paragraph  3. 3. 3.1. 

3. 2. 5. 8  Fluids.  Fuel  temperature  will  be  vithln  the  range  of  -54  to  ^93 
degrees  Celsius.  Hydraulic  fluid,  lubricating  oil,  and  coolant 
temperatures  will  be  within  the  range  of  -54  to  ♦IZS  degrees  Celsius. 
Drain  holes  may  be  provided  to  prevent  entrapment  of  fluids.  The  INU  shall 
withstand  contact  with  the  following  fluids  without  damage  or  degradation 
of  performance: 

a.  Water 

b.  JP-4  and  JP-5  Fuels  (MIL-T-5624)j  JP-8  Fuel  (MIL-T-83133) 

c.  Hydraulic  Fluid  (MIL-H-5606  and  MIL-H-83282) 

d.  Lubricating  Oil  (NIL-L-7803) 

e.  Coolants  of  the  Fluorocarbon,  silicon,  silicate  ester,  and  glyco 
families 

f.  Anti-icing  and  Deicing  -  Defrosting  Fluid  (MIL-A-8243) 

3. 2.5.9  Shock.  The  INU  shall  survive,  without  damage  or  deterioration,  the 
shock  environments  of  handling,  servicing,  and  transportation. 

3.2.6  Transportability.  The  INU  shall  not  require  any  special  means  of 
transportation.  iNU  packing  case(s)  shall  provide  for  safe,  reliable,  and 
efficient  transport  of  units  during  shipment,  by  standard  commercially 
available  carriers. 

3.3  Design  and  Construction.  The  INU  shall  be  designed  and  constructed  in 
accordance  with  MIL-B-5400  only  to  the  extent  covered  in  paragraph  3.2.5, 
herein,  and  its  subparagraphs  except  as  modified  below. 
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3.3.1  Useful  Life.  The  INU  shall  have  a  useful  life  of  not  less  than  15 
years  unH^er  any  conbinatlon  of  operating  and  storage  life,  when  the 
operational  service  life  has  not  been  exceeded. 

3.3.2  Operational  Service  The  INU  shall  have  an  operational 
service  life  o£  not  less  than  16,000  hours  under  any  natural  combination  of 
environmental  conditions  specified  herein.  Operational  service  life  is 
defined  as  the  total  operating  time  between  the  start  of  operation  and  wear 
out.  Wear  out  is  defined  as  the  point  where  overhaul  or  repair  cost 
exceeds  one-half  of  the  replacement  cost  of  the  equipment. 

3. 3. 2.1  Storage.  The  INU  shall  meet  all  requirements  of  this  specification 
without  component  or  part  replacement,  adjustment,  or  maintenance  after 
being  in  storage  for  up  to  18  months. 

3.3.3  Design  Loads.  The  INU  shall  be  designed  to  meet  the  following 
requirements.  Load  factors  are  referenced  to  aircraft  coordinates. 

3. 3. 3.1  Noriml  Operating  ^ad  Factors.  The  INU,  when  installed  in  the 
vehicle,  sKall  meet  all  performance  requirements  of  this  specification 
during  application  of  normal  operating  load  factors  between  -^12.0  g  (down) 
and  -6.0  g  (up)  and  >6.1  g  (side)  acceleration  and  load  factors  of  7.3  g 
forward  and  aft.  Reference  is  to  the  3  axes  of  the  vehicle  in  all  vehicle 
attitudes.  The  INU  shall  not  suffer  damage,  deterioration  or  permanent 
deformation  while  subjected  to  the  normal  operating  load  factors. 

3. 3. 3. 2  Ultimate  Load  Factors.  The  INU  shall  survive  1.5  times  the  normal 
operating  Ioa3  Factors  ol  3. 3.3.1  without  failure  (damage  allowed)  and 
without  haxard  during  "power  on"  operntion. 

3.3.4  Thermal  Design.  The  INU  shall  be  designed  to  be  forced  air  cooled 
with  air  supplied  by  the  vehicle  Environmental  Control  System  (ECS)  at  the 
conditions  and  flows  described  in  subparagraphs  3.3.4.!)  and  3. 3. 4. 2.  The 
equipment  shall  require  cooling  air  only  when  operating,  but  shall  not  be 
adversely  affected  by  receiving  cooling  air  when  not  operating.  The  INU 
shall  use  cold  plates/heat  ex<.  ..tngers  so  that  none  of  the  cooling  air  vil) 
come  into  contact  with  internal  parts,  circuitry  or  connectors.  The  INU 
shall  incorporate  a  temperature  sensing  device  for  thermal  protection. 
Automatic  INU  shut-off  will  occur  when  critical  temperature  limits  are 
exceeded.  BIT  shall  monitor  the  over temp  condition  and  shall  be  stored  in 
the  computer  memory.  The  INU  mount  will  be  configured  such  that  when  the 
INU  is  removed  from  the  vehicle,  the  air  flow  to  the  ^NU  will  be 
-•utonatically  shut-off  at  the  mount. 
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3. 3.4.1  Cooling  Air  Conditions.  The  INU  shell  be  capable  of  satisfactory 
operation  while  being  supplied  3.6  Ib/min  air  at  the  tniniaua  and  maximum 
abnoraal  teaperature  limits  for  durations  up  to  30  ain.  The  equipment 
shall  sustain  no  permanent  damage  as  a  result  of  this  exposure.  The  INU 
shall  meet  the  performance  requirements  of  this  specification  when  exposed 
to  the  environaental  conditions  of  paragraph  3.2.5  and  when  supplied  with 
cooling  air  having  the  following  characteristics: 

a.  Supply  Air  Temperature. 

(1)  Hinimum  for  Preflight  and  ground  aaintenancet  ~S1 
degrees  Celsius. 

(2)  Miniaua  for  vehicle  ECS  (flight  and  ground):  ~18  degrees 
Celsius  (normal)  and  -34  degrees  Celsius  (abnormal). 

(3)  Maximum  for  Ground  operation  including  start-up:  4-49 
degrees  Celsius. 

(4)  Haxiaua  for  inflight  operation  (all  altitudes):  -*-38  degrees 
Celsius  (normal)  and  >49  degrees  Celsius  (abnoraal). 

(5)  Variation:  During  normal  operation,  the  supply  air 

teaperature  may  vary  at  a  rate  as  high  as  1.7  degrees  Celsius  per  second 
within  the  above  ranges.  During  start-up,  the  supply  air  temperature  may 
vary  at  rates  of  as  high  as  5.5  degrees  Celsius  per  second.  The  start-up 
variation  on  a  cold  day  may  occur  over  the  range  of  -54  to  degrees 
Celsius.  The  start-up  variation  on  a  hot  day  nay  occur  over  the  range  of 
>49  to  >100  degrees  Celsius.  The  equipment  shall  sustain  no  damage  as  a 
result  of  exposure  to  start-up  transients. 

b.  Water  Content.  Each  pound  of  cooling  air  may  contain  up  to  210 
grains  of  water,  including  up  to  55  grains  in  the  fora  of  free  water. 

c.  Sand  and  Dust.  Each  pound  of  cooling  air  may  contain  up  to  0.1 
graas  of  dust,  the  particle  size  not  exceeding  50  microns. 

3. 3. 4. 2  Cooling  Air  Flow.  The  INU  shall  deliver  specified  performance  when 
exposed  to  the  range  ol  environmental  conditions  of  paragraph  3.2.5  and 
supplied  with  cooling  air  between  3.6  Ib/ain  and  the  miniaua  flow  <  rate 
curve  shown  on  FIGURE  3.  All  INU  alignments  shall  be  performed  with 
cooling  air  supplied  between  the  ainiaua  and  maximum  flow  rate  curves  of 
FIGURE  3. 

3. 3.4. 3  Resistance  to  Overcooling.  The  INU  shall  meet  the  perforaance 
requirements  when  receiving  cooling  air  as  specified  in  3. 3. 4. 2  herein. 

For  interchangeability  within  the  vehicle,  the  pressure  loss  of  the 
delivered  production  units  shall  be  as  follows: 

INU:  2  inches  water,  nominal,  plus  or  minus  iOX.  (All  measuremenis 
shall  be  made  at  a  flow  rate  of  1.2  Ib/min,  at  an  inlet  temperature  of  -^27 
degrees  Celsius,  and  at  14.7  psia). 
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3. 3. 4. 4  Pressurization.  No  equipnent  pressurization  air  will  be  supplied 
from  the  vehicle  environmental  control  systen. 

3. 3.4. 5  Cooling  Air  Connectors.  Equipment  mounted  in  supplier  furnished 

mounts:  The  air  inlet  port  for  each  IMU  shall  be  located  so  as  to  be 
compatible  with  a  suitable  located  blind  mating  air  plenum  on  the  INU 
mount.  A  separate,  automatically  actuated,  shut-off  device  shall  be 

provided  on  the  mount  to  prevent  the  direct  flow  of  cooling  air  from  the 

mount  blind  mating  plenum  when  the  INU  is  removed  from  the  mount.  Flow 
restriction  devices  shall  not  be  used  in  supplier  furnished  mounts.  The 
shut-off  device  shall  be  an  Integral  part  of  the  mount.  A  single  air  inlet 

connector  per  MS-33660  shall  be  provided  on  the  equipment  mount  for 

connection  to  the  vehicle  source  of  cooling  air.  The  size,  orientation  and 
location  of  this  connector  shall  be  subject  to  approval  by  the  procuring 
activity.  Suitable  provisions  shall  be  incorporated  in  the  equipment  mount 
to  route  cooling  air  from  this  connector  to  the  INU  air  inlet  port(s). 

3.3.5  Electromagnetic  Interference  (EMI).  The  INU  system  shall  be  designed 

using  design  handbook  APSC  OH  1-4  as  a" g''ide.  The  generation  of  and 

susceptibility  to  electromagnetic  interference  shall  be  controlled  in  the 
INU.  The  INU  shall  meet  the  design  requirements  of  HIL-STD-461  as 
specified  and/or  modified  below.  The  specific  requirements  and 
modifications  of  MIL-STD-461  are  as  follows: 

TEST  METHOD 

CEOl  -  This  test  shall  be  performed  for  data  purposes  only. 

CE03  -  Change  frequency  range  to  "0.10  MHz  to  SO  MHz".  Data  shall  be 
collected  from  0.014  MHz  to  0.10  MHz  for  information  purposes. 

RS02  -  The  procedures  and  limits  of  Method  RS02  (a)  and  (b)  shall  apply 
except  that  voltage  E  of  Part  (b)  shall  be  400  volts  across  5  ohms. 

CSOl,  CS02,  CS06,  RB02,  RS03,  CB04  -  Per  MIL-STD-461. 

In  addition,  the  following  EMC  requirements  shall  apply: 

a.  Transient  (Impulse)  Susceptibility.  No  change  in  indications, 
malfunction,  or  degradation  of  performance  shall  be  indicated  in  the  INU  or 
its  loads  when  exposed  to  an  electromagnetic  impulse  field  generated  by  a 
type  HS2S271  relay,  or  an  acceptable  equivalent  when  wired  for  continuous 
operation  with  a  switch  in  series  with  the  positive  side  of  the  line  from  a 
28  volt  DC  power  source.  No  suppression  components  (shielding,  diodes, 
etc.)  shall  be  at«.ached  to  the  relay  or  its  wiring.  The  unshielded 
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positive  lead  leaving  the  switch  shall  be  laid  over  three  sides  of  the  test 
saaiple  and  then  connected  to  the  relay.  The  unshielded  return  lead  froa 
the  relay  shall  be  taped  to  and  in  parallel  with  input  power  leads,  signal 
leads,  and  interconnecting  leads.  The  total  length  of  each  external  wiring 
harness  paralleled  with  the  relay  circuit  shall  not  be  less  than  60  inches. 
The  28  volts  input  shall  be  reversed  and  the  transient  repeated. 

b.  Magnetic  Susceptibility.  The  INI)  shall  operate  without  degradation 
of  perfornance  when  subjected  to  a  Magnetic  field  which  has  a  aagnitude  ot 
4  gauss  at  the  equipaent  envelope  and  a  gradient  of  20  gauss  per  foot,  or  n 
field  which  has  a  gradient  of  2.3  gauss  per  foot  and  a  calculated  level  of 
1  gauss  at  the  center  of  the  sensitive  Iten  within  the  INU  equipaent. 

3.3.5. 1  Bonding.  The  INI  equipaent  shall  be  de  \gned  to  provide  a 
continuous  low  Tapedance  path  froa  the  equipaent  enc  sure  to  its  intended 
mounting  rack.  In  accordance  with  paragraph  3.3.5. 1  of  HIL~B-S087,  the 
direct  current  resistance  of  this  path  shall  be  less  than  2.5  allllohas. 
Use  of  bonding  straps,  juapers,  or  bonding  claaps  between  the  uquipaent 
enclosure  and  the  aountlng  rack  shall  not  be  allowed. 

3.3.6  Nameplates  yd  Product  Marking.  All  parts  and  asseablies  shall  be 
marked  In  accordance  wltK  MIL~E-5400,  paragraph  3.1.16.  A  naaeplate 
conforming  to  the  requireaents  of  HIL-STD>130  shall  be  peraanently  attached 
to  each  unit. 

3.3.7  Vorkaanship.  Workmanship  shall  be  In  accordance  with  HIL~STD>434, 
Requ 1  cement  9. 

3.3.8  Safety.  The  system  safety  criteria  and  requireaents  of  MIL~STD<'4S4, 
Requirements  1  and  3,  AFSC  DH  1-6  and  paragraphs  5.4  and  5.6  of  NIL~STD-882 
are  applicable. 

3.3.8. 1  Safety  Markings.  Varnings/cautions  and  other  markings  shall  be 
applied  as  necessary  to  aid  personnel  in  avoiding  potential  hasards. 
Unless  otherwise  specified,  such  markings  shall  be  consistent  with 
KI1.-STD- 1472  except  that  warnings  shall  be  white  on  conspicuous  red,  and 
cautions  black  on  bright  yellow  with  a  black  border. 

3.3.9  Human  Engineering.  The  design  of  the  INU  including  design 
specification  manuals,  and  calibration  procedures  supporting  this  equipaent 
shall  be  in  accordance  with  HZL-STD-1472  requirements. 

3.3.10  Elapsed  Time  Meter.  The  INU  shall  include  a  9999  hour,  digital, 
non-resettable,  elapsed  time  meter  conforming  to  HS17322  and  MIL-H-7793. 
The  meter  shall  be  located  on  the  front  of  the  INU  and  shall  be  easily 
readable  without  removing  the  INU  cover  when  mounted  in  the  vehicle. 
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3.3.11  Connectors.  Connectors  shall  conform  to  RequlrcHKrnt  10  of 
MIL-STD-454.  Support  Equipment  (SE)  connectors  shall  conform  to  MS-27505. 
Power  and  signal  connectors  shall  conform  to  MIL-C-83733. 

3. .‘.12  Parts,  Materials  and  Processes.  The  parts,  materials,  and  processes 
shall  be  in  accordance  with  paragraph  3.1  of  HlL-E-5400  and  shall  be 
subject  to  the  approval  of  the  procuring  activity  prior  to  their  use. 

3.3.12.1  Microcircuits.  Microcircuits  shall  conform  to  Requirement  64  of 
HIL-STD-454,  Class  B  devices.  Nonstandard  microcircuits  shall  be  screened 
to  Method  5004.2,  MIL-STO-883,  Class  B  requirement  as  a  minimum.  Plastic 
encapsulated  microcircuits  shall  not  be  used. 

3.3.12.2  Semiconductors .  Semiconductors  shall  conform  to  Requirement  30  of 
NIL-STD-454,  JANtX  CiJiSST  Nonstandard  semiconductors  shall  be  screened  to 
equivalent  JANT.'  requirements.  Plastic  encapsulated  semiconductors  shall 
not  be  used. 

3.3.12.3  Passive  Devices.  Passive  devices  shall  be  selected  from  the 
Established  Reliability  (ER)  specifications  of  HIL~STD-4S4. 

3.3.12.4  NonStande.rd  Parts.  Nonstandard  parts  require  procuring  activity 
approval  prior  to  use.  Ronstandard  parts  shall  be  equal  to  or  better  than 
the  same  type  military  standard  part  and  where  possible  shall  be 
replaceable  in  the  field  by  a  military  standard  part.  Parts  used  in  tests 
must  be  in  subsequent  production,  spares,  etc. 

3.3.13  Finishes  and  Colors.  Equipment  installed  in  the  cockpit  area  shall 
be  Lusterless  Black,  dolor  No.  37038  in  accordance  with  FED- STD-595. 
Finish  of  all  other  equipment  shall  be  Lusterless  Gray  Color  No.  36231,  in 
accordance  with  FED-STD-S95. 

3.3.14  Handles  and  Grasp  Areas..  Each  unit  shall  be  designed  for  ease  of 
handling  during  TnstaTIatlon  and  eaintenance.  Handles  shall  not  be 
required.  Grasp  areas  shall  be  in  accordance  wif^  Paragraph  5.9.11.5  of 
MIL-STD-1472. 

3.3.15  Environmental  Protection.  Using  personnel  shall  be  protected  from 
any  adverse  environmental  conditions  (e.g. ,  temperature,  shock,  vibration 
and  low  pressure)  in  which  the  INU  may  be  employed  per  paragraph  5.13  of 
MIL-STD-14V2. 

3.3.15.1  Toxicity.  Personnel  exposure  to  toxic  air  contaminants  during  INU 
operation^  maintenance  and  training  shall  not  exceed  the  celling  values  of 
)SHA  Standard  1910.93. 

3.3.15.2  High  Voltage.  Personnel  exposure  to  high  voltage  during  INU 
operation,  maintenance  and  trailing  shall  be  lAV  Requirement  1  of 
MIL-STD-454. 
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3.3-16  Hazard  Protection.  Hazards  vhlc-h  nay  cause  adverse  explosive,  fire, 
mechanical,  or  biological  effects  on  personnel  during  INU  operation,  test, 
maintenance  and  training  shall  be  eliminated  or  controlled. 

3.3.17  Switchin£  Transients.  Transients  from  switching  within  the 
equipment,  whether  automatically  or  manually  controlled,  shall  be  minimized 
by  good  equipment  design. 

3.3.18  Overload  Protection.  In  addition  to  the  overload  protection 
requirements  of  3.2.i!0  of  MIL-E-SAOO,  the  INU  shall  be  protected  from  chain 
reaction  failures,  including  those  from  external  overloads  (shorts)  caused 
by  grounding  of  external  wiring  during  installation,  test,  or  other  causes. 
In  so  far  as  practical,  no  damage  to  the  INU  shall  result  from  open 
circuits  or  grounding  of  wiring  external  to  the  LRU. 

3.3.19  Modular  Design.  The  INU  shall  utilize  nodular  space  assignment  and 
plug-in  subassemblies  to  the  greatest  extent  possible,  consistent  with 
requirements  of  this  specification.  Nodules  shall  be  designed  on  a 
functional  block  basis  that  permits  simple  functional  checkout  for  location 
of  malfunction  and  to  facilitate  repair.  Nodules  which  cooperate  to 
achieve  an  identifiable  subfunction  shall  be  located  together  within  a  the 
greatest  possible  extent.  Potted  or  sealed  modules  which  cause  difficulty 
in  basic  part  replacement  shall  be  used  only  when  required. 

3.3.20  Personnel  and  Training.  The  design  of  the  INU  shall  be  such  that  its 
maintenance  shall  not  require  skills  that  exceed  Level  5  as  defined  in  AFH 
39-1,  Airman  Classification  Manual. 

3.3.21  Protectior  of  Electrostatically  Sensitive  Parts,  Assemblies  wd 
EquipmentT  Where  equipment  design  dictates  the  usi  ol  electrostatically 
sensitive  parts,  protection  shall  be  in  accordance  with  provisions  of 
DOD- STD- 1686. 

3.3.22  INU  Resonance.  There  shall  be  no  INU  resonance  below  20  Hz  and  there 
shall  be  no  resonance  Q  level  greater  than  4  between  20  Hz  and  30  Hz. 

3.3.23  INU  Computer  Processing  Design  Requirements. 

a.  Programming  Language.  An  Air  Force  approved  Higher  Order  Language 
(HOL)  as  described  in  HIL-STD-1S89  (JOVIAL  J73)  is  required  to  be  used  for 
all  real-time  processing  within  the  INU.  If  there  is  significant  rationale 
for  using  other  than  HIL-STO-1589,  it  shall  be  fully  stated  in  a  request 
for  deviation  to  the  procuring  activity.  A  trade-off  analysis  shall  be 
provided  which  fully  Justifies,  in  a  quantitative  way,  the  rationale  for 
selection  of  a  different  Air  Fo..je  approved  HOL  or  any  other  non-approved 
language.  The  rationale  provided  must  include  life  cycle  cost, 
supportability,  technical  risk,  and  schedule  risk.  A  mixture  of  HOL  and 
assembly  language  is  acceptable,  but  at  least  901  of  the  executable  code 
shall  be  generated  from  HOL  source  code.  Deviation  from  use  of  an  approved 
Air  Force  HOL  will  require  submission  of  a  request  and  sufficient 
Justification  to  support  a  waiver. 
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b.  Instruction  Set.  MIL-STD-1750  Sixteen  Bit  Computer  Instruction  Set 
Architecture  is  the  required  instruction  set  for  the  INU.  If  a 
non-MIL~STD-1750  instruction  set  is  chosen,  a  trade-off  analysis  must  be 
provided  which  fully  Justifies  to  the  procuring  activity,  in  a  quantitative 
way,  the  rationale  for  the  instruction  set  chosen.  The  areas  for  which 
rationale  is  to  be  provided  must  include  life  cycle  cost,  supportablli ty, 
technical  risk,  and  schedule  risk.  Deviation  from  the  use  of  MIL-STO-1750 
shall  require  submission  of  a  request  and  sufficient  justification  to 
support  a  waiver. 
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4.0  QUALITY  ASSURANCE  PROVISIONS. 


4.1  General.  The  INU  shall  be  subjected  to  verification  in  accordance 
with  the  requlreaents  of  this  section  to  demonstrate  coapliance  with  this 
specification.  The  provisions  of  MIL-STD-810  as  specified  herein  and  the 
I aquirenents  of  this  section  shall  apply.  When  the  two  docuaents  are  in 
conflict,  this  specification  shall  20vern.  A  record  shall  be  aade  of  all 
data  necessary  to  determine  compliance  with  performance  requirements.  A 
cross  reference  of  requirements  to  verification  method  is  provided  in  TABLE 
IV.  Compliance  vith  the  requirements  of  Section  3.0  shall  be  verified  by 
inspection,  analysis,  demonstration,  test,  or  a  combination  thereof  as 
defined  belovt 

a.  Inspection.  Inspection  is  defined  as  a  visual  verification  that  the 
equipment  as  manufactured  conforms  to  the  documentation  to  which  it  was 
designed. 

b.  Analysis.  Analysis  is  defined  as  the  verification  that  a  specified 
requirement  has  been  net  through  the  technical  evaluation  of  equations, 
charts,  reduced  data  and/or  representative  data. 

c.  Demonstration.  Demonstration  is  defined  as  a  non- instrumented  test 
where  success  is  determined  by  observation  alone.  Included  in  this 
category  are  tests  that  require  simple  quantitative  measurements  such  as 
dimensions,  time  to  perform  tasks,  etc. 

d.  Test.  Test  is  defined  as  the  verification  that  a  specified 
requirement  is  met  by  a  thorough  exercising  of  the  applicable  element  under 
appropriate  conditions  in  accordance  with  test  procedures. 

4.1.1  Responsibility  for  Tests.  All  inspections,  analyses,  demonstrations 
and  tests  will  be  performed  at  the  facilities  specified  in  the  contract 
statement  of  work. 

4.1.2  Test  Samples.  The  quantity  and  schedule  for  delivery  of  all  test 
samples  submitted  for  inspection  and/or  test  will  be  specified  in  the 
contract  statement  of  work. 

4.1.3  Standard  Conditions.  The  following  conditions  shall  be  used  to 
establish  normal  functional  performance  characteristics: 


a.  Ambient  Room  Temperature 

b.  Surrounding  Air  Pressure 

c.  Relative  Humidity 


23  jkIO  degrees  Celsius 
Prevailing  lab  conditions 
Room  ambient  up  to  90X 
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d. 


Input  Power 


e.  Cooling  Air  Temperature 
Cooling  Air  Humidity 
Cooling  Air  Plow 


AC:  115  4-3,  -7  volts,  400  -f/-  20  Hz, 
26  4-2  volts,  -6  volts, 

400  HZ,  in  phase  with  aircraft 
primary  power 

DC:  28  -fO.S  volts,  -4.0  volts 

Per  FIGURE  3 

Up  to  95X  relative 

Per  FIGURE  3,  Cooling  Air  Flow 


4.1.4  Test  Apparatus  Accuracy.  All  test  equipment  shall  comply  with  the 
requirements  ot  MXL-SYb-MO,  paragraph  3.1.3. 


4.1.3  Pallure  Criteria.  A  failure  is  defined  to  be  a  complete  malfunction 
or  a  re<luction  in  the  performance  of  the  INU  below  the  requirements  of  this 
specification  which  was  corrected  by  repair,  replacement,  or  calibration  of 
any  part  of  the  INU.  A  failure  must  be  disregarded  if  it  can  be 
convincingly  proven  that  it  was  caused  by  abnormal  external  events  or  human 
errors  in  operating  and  handling  equipment.  The  following  criteria  shall 
constitute  a  failure: 


a.  The  failure  symptoms  must  be  repeatable. 

b.  For  systems  which  have  mechanised  the  selectable  "CAL"  mode, 
unscheduled  calibrations,  unscheduled  maintenance  and/or  unscheduled 
reprogramming  are  failures  if  they  occur  within  60  days  of  the  previous 
calibration.  For  ayatema  which  have  not  mechanised  the  "CAL"  mode, 
unscheduled  calibrations,  unscheduled  maintenance  and/or  unscheduled 
reprogramming  are  failures  if  they  occur  within  18  months. 

c.  Monitored  functional  parameters  that  deviate  beyond  acceptable 
specification  limits  shall  constitute  a  failure. 

d.  Failures  can  be  catastrophic  or  structural  in  nature. 

e.  Deterioration,  corrosion,  or  change  in  tolerance  limits  of  any 
internal  or  external  parts  which  prevent  the  test  item  from  meeting 
operational  service  or  maintenance  requirements  constitute  failures. 

4.1.6  Test  Sample  Refurbishment.  The  test  samples  which  have  been 
subjected  to  testing  and  exhibit  deterioration  shall  not  be  delivered  on 
contract  until  they  have  been  refurbished.  The  wear  items  to  be  replaced 
shall  be  determined  by  agreement  between  the  contractor  and  the  procuring 
activity.  Test  samples  which  have  been  subjected  to  safety  of  flight  crash 
loads  shall  not  be  delivered  on  contract. 
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4.1.7  Functional  Tests.  Functional  tests  are  required  during  acceptance, 
product  verification,  and  pre/poat-qualif Icatlon  tests.  The  folloving 
criteria  shall  apply  to  the  attitude  and  navigation  accuracy  parts  of  these 
tests: 


a.  Attitude  Test.  The  attitude  test  shall  start  with  the  INU 
stabilises  at  rooa  tenperature  with  all  pover  off.  The  INU  vill  be  turned 
on  and  allowed  to  conplete  a  full  alignmnt  before  entering  the  navigation 
aode.  Following  the  aligneent  sequence,  the  INU  case  will  be  increaently 
positioned  in  azieuth,  pitch,  roll  and  conpound  pitch  and  roll.  The  INU 
output  data  will  be  allowed  no  more  than  5  seconds  stabilization  time 
before  a  comparison  of  case  position  to  output  data  position  in  all  three 
axes  is  recorded.  A  failure  Is  defined  as  any  difference  in  azieuth, 
pitch,  or  roll  by  more  than  0.12S  degree  between  case  orientation  and 
output  data  orientation. 

b.  Navigation  Test.  The  navigation  test  shall  consist  of  two  in  place 

navigation  runs  at  two  different  headings.  Bach  navigation  run  shall  start 
with  the  INU  stabilises  at  rooe  temperature  with  all  power  off.  The  INU 
will  be  turned  on  and  allowed  to  complete  a  full  alignment  before  entering 
the  navigation  node.  Radial  position  error  shall  not  exceed  O.S  nml  during 
the  first  15  minutes  of  navigation  and  shalx  not  exceed  2.0  nmi/h  during 
the  remainder  of  the  test.  The  velocity  error  in  either  horizontal  axis 
shall  not  exceed  the  folloving  limits:  0.25  fps  at  the  instant  the 

navigation  mode  is  entered,  0.0  fps  peak  to  peak  oscillation,  and  2.5  fps 
RMS  for  the  first  two  hours  of  the  teat  based  on  velocity  data  recorded  at 
five  minute  Intervals. 

(1)  The  first  run  of  the  navigation  tests  shall  consist  of  a 
stationary  run  of  at  least  90  minutes  after  entry  into  the  navigation  node. 
The  test  will  be  performed  at  a  case  heading  of  North. 

(2)  The  second  navigation  run  shall  consist  of  a  stationary  run  of 
at  least  90  minutes  after  alignment.  This  run  shall  be  accomplished  at  an 
East  case  axis  heading. 

4.1.8  Performance  Checks.  The  procedures,  test  parameters,  etc.,  required 
to  accomplish  performance  checks  shall  be  submitted  to  the  procuring 
activity  for  review  and  approval  prior  to  commencing  any  tests. 

4.2  Test  Classification.  Inspection  and  testing  of  the  INU  will  be 
c lass ified  as  follows: 

a.  Examination  of  Product  -  paragraph  4.2.1 

b.  Operational  Flight  Program  Demonstration  -  paragraph  4.2.2 

c.  Acceptance  Test  -  paragraph  4.2.3 

d.  Qualification  Test  -  paragraph  4.2.4 

e.  Combined  Environments  Test  -  paragraph  4.2.5 

f.  Production  Verification  Test  -  paragraph  4.2.6 

g.  Maintainability  Demonstration  -  paragraph  4.2.7 
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4.2.1  lExaiiinatioti  ot  Product.  Bach  tear  Itea  submit t«d  shall  b*  givan  s 
thorough  visual  and  machanical  Inspaction  to  datarmina  that  tha  quality  of 
matarial,  vorkaanship  and  dasign  is  in  complianca  with  tha  raquiraaants  of 
this  specification. 

4.2.2  Operational  Flight  Program  (O^P)  Damons t rat  Ion.  The  procedures 
required  to  3aionstrita  that  the  when  resident  in  the  INU  hardware, 
complies  with  tha  functional  and  performance  raquiremants  of  this 
specification  shall  be  submitted  to  the  procuring  activity  for  review  and 
approval  prior  to  commencing  tha  formal  OPP  demonstration.  Realism  In 
simulating  operational  conditions  shall  be  a  prime  consideration  in 
structuring  demonstration  procedures.  The  OFP  shall  be  verified  as  in 
compliance  with  the  functional  and  performance  requirements  of  this 
specification  when  formal  OPP  demonstration  has  been  completed  with  no  out 
of  specification  conditions  being  recorded. 

4.2.3  Acceptance  Teat.  Each  deliverable  item  shall  be  subjected  to  the 
following  acceptance  tests. 

4.2.3. 1  Examination  of  Product.  Bach  deliverable  item  shall  be  examined  to 
determine  contormiuice  with  the  applicable  drawing  and  all  requirements  of 
this  specification  for  which  there  is  not  a  specific  test.  In  addition,  the 
requirefflents  of  paragraph  4.2.1  of  this  specification  shall  apply. 

4. 2. 3. 2  Functional  Testa.  The  functional  characteristics  of  the  equipment 
shall  be  measured  in  accordance  with  the  acceptance  test  procedures  end  the 
data  recorded.  Any  equipment  found  out  of  tolerance  shall  be  rejected. 
The  acceptance  test  procedures  shall  be  submitted  to  and  approved  by  the 
procuring  activity  prior  to  use  in  formal  testing. 
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^•2.3.3  Rejection  and  Retest.  Equipment  which  has  failed  to  meet  the 
acceptance  tests  of  this  specification  shall  be  rejected.  Final  acceptance 
of  rejected  equipment  shall  not  be  made  until  it  is  determined  that  the 
item  meets  all  acceptance  test  requirements.  The  equipment  may  be  reworked 
or  have  parts  replaced  to  correct  the  cause  of  rejection.  Full  particulars 
concerning  the  rejection  and  action  to  correct  the  fault  shall  be  submitted 
with  the  equipment. 

4. 2. 3. 4  Test  Conditions.  Unless  otherwise  specified,  all  acceptance  tests 
shall  be  conducted  under  the  standard  conditions  of  paragraph  4.1.3. 

4.2.4  Qualification  Tests.  This  test  series  shall  be  used  to  certify  that 
the  INO  complies  with  the  requirements  of  this  specification.  The 
location(s)  where  testing  will  be  conducted  and  the  required  surveillance 
of  tests  shall  be  as  stated  in  the  contract. 

a.  Test  Samples.  The  test  samples  shall  consist  of  models 
representative  of  production  equipment.  The  quantity  to  be  subjected  to 
qualification  testing  shall  be  specified  in  the  contract. 

b.  Certification.  Certification  of  the  satisfactory  completion  of 
qualification  tests  shall  be  submitted  to  the  government  as  required  by  the 
contract. 


c.  Test  Sequence.  The  following  sequence  of  tests  shall  be  used  to 
accomplish  the  qualification  test  series: 

(1)  Prequalification  Acceptance  Test,  see  para  4.2.4. 1 

(2)  Environmental  Tests,  see  paragraph  4. 2. 4. 2 

(3)  Electromagnetic  Interference  Tests,  see  para  4. 2. 4. 3 

(4)  Electrical  Power  Test,  see  paragraph  4. 2. 4. 4 

(5)  Post-Qualification  Functional  Test,  see  para  4. 2. 4. 5 

4.2.4. 1  Prequalification  Acceptance  Test.  A  complete  acceptance  test  in 
accordance  with  paragraph  A. 2. 3  sliall  be  performed  on  each  test  item  prior 
to  the  start  of  the  environmental,  EHl,  etc.  tests  in  this  series. 

4. 2. 4. 2  Environmental  Tests.  Environmental  tests  shall  be  in  accordance 

with  MIL-STb-8lO  except  as  modified  herein.  The  equipment  shall  be 
subjected  to  performance  checks  (paragraph  4.1.8)  before,  during  (unless 
jtherwise  specified),  and  after  each  environmental  test  to  determine 

satisfactory  operation.  The  equipment  under  test  shall  sustain  neither 
physical  damage  nor  performance  degradation  either  during  or  as  a  result  of 
exposure  to  these  tests.  If  Combined  Environments  Testing  (GET)  is 

performed  as  specified  in  paragraph  4.2.5  of  this  specification,  then 

paragraph  4. 2. 4. 2.1  through  paragraph  4. 2.4. 2. 3  may  be  optional  if 

contractually  specified.  Otherwise,  the  following  testing  shall  be 

accomplished.  Tests  indicated  with  an  asterisk  shall  be  performed  on  the 
equipment  prior  to  the  first  flight  In  any  vehicle  (Safety  of  Flight). 
Safety  of  Flight  (SOF)  tests  required  are  as  described  in  paragraphs 

4. 2. 4. 2.1,  /*.2.4.2.3,  4.2.4.2.10,  4.2.4.2.12,  and  4.2.4.2.14. 
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4. 2. 4. 2.1  Temperature  and  Altitude  (SOF).  Test  in  accordance  with 
MIL-STD-810,  Kethod  504.1,  Procedure  t  (Category  6)  for  the  temperature  and 
altitude  requirements  of  paragraph  3.2.5. 1  and  3. 2. 5. 2  herein. 

4. 2. 4. 2. 2  Humidity  Test.  Test  in  accordance  with  MlL-STD-010,  Hethod 

507 . 1 ,  Procedure  X. 

4. 2. 4. 2. 3  Random  Vibration  (SOF).  Test  in  accordance  with  HIL-STD-810, 
Hethod  514.2  for  the  performance  and  endurance  level.i  as  specified  in 
FIGURE  6  herein.  The  INU  shall  be  subjected  to  one  half-hour  of 
performance  test#  followed  by  one  hour  of  endurance  test,  completed  by  one 
half-hour  of  performance  test  in  each  of  its  three  orthogonal  axes.  During 
the  performance  test  the  INU  shall  demonstrate  requirements  of  paragraph 

3.2.1,  However,  during  the  endurance  test,  the  INU  shall  be  in  the  NAV 
mode,  and  system  performance  shall  be  checked  by  functional 

testing  upon  completion  of  the  teat.  Vhile  the  functional  tests  are  being 
performed,  the  INU  shall  be  mounted-  with  respect  to  its  vehicle  Installed 
axes  and  shall  not  be  subjected  to  vibration.  SOP  tests  shall  be  a  fifteen 
minute  performance  test  in  each  axis. 

4. 2. 4. 2. 4  Cooling  Air.  The  purpose  of  these  tests  is  to  ensure  the  INU 
meets  the  performance  requirements  when  desijpied  to  be  forced  air  cooled 
and  supplied  with  cooling  air  over  the  specified  design  range. 

a.  Air  Flow  and  Pressure  Loss.  The  system  will  be  operated  in  the 
maximum  heat  dissipating  node.  The  cooling  air  temperature  and  flow  rate 
shall  be  adjusted  to  the  specified  conditions.  The  total  air  pressure  loss 
through  the  INU  shall  be  compared  to  the  specified -naxioun  allowable  loss. 

b.  Overcooling.  The  INU  shall  be  stabilizes  at  -40  *2  degrees  Celsius 
at  ambient  pressure.  The  cooling  air  shall  be  adjusted  to  -18  degrees 
Celsius  at  three  tines  the  minimum  specified  flow  rate.  The  INU  shall  be 
turned  on,  aligned  and  operated  in  the  NAV  node  for  84  minutes.  No 
degradation  of  performance  shall  be  allowed.  The  test  shall  be  repeated 
with  operation  in  the  NAV  node  for  30  minutes,  but  with  cooling  air 
temperature  of  -51  degrees  Celsius,  for  which  degraded  performance  is 
allowed. 

c.  Undercooling.  The  INU  shall  be  stabilizes  at  -t-ll  *2  degrees  Celsius 
at  ambient  pressure.  The  cooling  air  shall  be  adjusted  to  'flu  degrees 
Celsius  at  the  minimum  specified  flow  rate.  The  INU  shall  be  turned  on, 
aligned  and  operated  in  the  NAV  mode  for  84  minutes.  No  degradation  of 
performance  shall  be  allowed.  The  test  shall  be  repeated  with  operation  in 
the  NAV  mode  for  30  minutes,  but  with  cooling  air  at  '•■49  degrees  Celsius, 
for  which  degraded  performance  is  allowed. 

4. 2. 4. 2. 5  Rain.  Test  in  accordance  with  HIL-STD-810,  Hethod  306.1, 
Procedure  II. 

4. 2. 4. 2. 6  Sand  and  Dust.  Test  in  accordance  with  HIL-STD-010,  Hethod 

510.1,  Procedure  I. 
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4. 2. 4. 2. 7  Fungus.  Venoor  certification  shall  be  accepted  for  well 
established  materials.  However,  the  government  reserves  the  right  to  test 
the  INU  lAW  fungus  test  Method  508.1  of  MIL-STD-810,  Procedure  I. 

4. 2. 4. 2. 8  Salt  Fog.  Test  in  accordance  with  NIL-STD-810,  Method  509.1, 
Procedure  I. 

4. 2. 4. 2. 9  Solar  Radiation.  Test  in  accordance  with  NIL-STD-810,  Method 

505.1,  Procedure  11  (for  INUs  mounted  in  the  cockpit  only). 

4.2.4.2.10  Explosive  Ataosphere  (SOF).  Explosion  proof  all  INU  equipment 
which  is  not'heraetically  sealed  or  which  is  not  enclosed  in  pressurized  or 
sealed  containers  shall  be  conducted  to  accordance  with  HIL-STD-810,  Method 

511.1,  Procedure  I,  modified  to  Include  75,000  feet  simulated  altitude  in 
paragraph  3.1.2  of  Procedure  I. 

4.2.4.2.11  Linear  Acceleration  -  Limit  Load.  The  purpose  of  this  test  is  to 
verify  satisfactory  performance  after  the  application  of  limit  loads. 

a.  The  test  shall  be  performed  with  an  INU  mounted  on  a 

centrifuge. 

b.  The  INU  shall  be  prepared  in  accordance  with  appropriate 
pretest  performance  requirements,  gyrocompass  aligned,  and  placed  in  the 
NAV  node  for  ten  minutes  of  static  navigation. 

c.  The  INU  shall  be  maintained  in  the  NAV  node  during 
acceleration  and  for  84  minutes  after  each  acceleration.  Record  INU 
horizontal  position  and  velocity  once  per  minute  for  each  test. 

d.  Vith  the  case  oriented  so  that  lateral  loading  is  placed  on 
the  case  by  the  centrifuge  when  it  rotates,  impose  a  steadily  Increasing 
acceleration  on  the  INU  peaking  at  2  g.a.  Total  test  tine  is  limited  to 
five  minutes  and  the  angular  rate  shall  not  exceed  3  radians  per  second 
during  test.  Rotate  the  case  180  degrees  about  a  vertical  axi  ,  then 
impose  a  steadily  increasing  acceleration  on  the  INU  peaking  at  2  g.s. 
Tine  and  angular  rate  limitations  are  as  above. 

e.  Orient  the  case  to  simulate  a  vehicle  in  vertical  flight 
that  is  experiencing  negative  g.s.  Impose  a  steadily  Increasing  g-load  on 
the  case  peaking  at  6  g.s.  Total  time  is  limited  to  7  minutes  and  the 
angular  rate  shall  not  exceed  7  radians  per  second. 

f.  Orient  the  case  as  shown  in  FIGURE  4  to  simulate  a  vehicle 
experiencing  a  13  g  normal  acceleration  vith  a  simultaneous  4  g 
deceleration  (forward  load).  Impose  a  steadily  increasing  centrifugal  load 
peaking  at  13.56  g.s  so  that  down  and  forward  loads  are  13  g.s  and  4  g.s 
respectively.  Total  test  time  is  limited  to  10  minutes  and  the 
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centrifuge  angular  rate  shall  net  exceed  7.31  rad/a  (equivalent  to  7  rad/s 
about  the  roll  axis  and  2.73  jad/a  aboot  the  ydif  axia).  Rotate  the  cate 
180  degrees  with  reapect  to  the  case  vertical  axla,  then  lapoae  a  ateadllp 
increasing  centrifugal  load  peaking  at  13.36  g'a.  Tlee  and  angular 
lleltatlona  are  as  above. 

g.  A  tine  history  of  horisootal  position  and  velocity  errors  Indicated 
by  the  INU  during  each  test  shall  be  plotted.  Three  results  shell  be 
conpared  with  the  specified  position  end  velocity  accuracy  requlresients. 

A. 2. A. 2. 12*  Sinusoidal  Vibration  (SOP).  Teat  in  accordance  with 
HlL-STD-810.  Hethod  S1A.2.  Procedure  I.  Pigure  5iA.2-3  Uvel  M. 


FREE  BODY  EQUATIONS 

I - - 1 - 

I  Deceinratlon  •  [cantrlluge  Loa^  Coa  08.7*-*  OIn  88.7* 

I  Normal  Accalaration  ■  [contrUuo#  Loa^  OIn  88.7*«>  Coa  88.7* 


Normal  Accalaration  >  13  o*R 


Doooloratlon  «  4  o*R 


Contrlfuoa  Load  •  13.8'*  O'a 


Caaa 


mmwmm/mmmmw/mmm/m/ 


4  g  Deceleration  Acting  with  13  g’a  Normal  Acceleration 


FIGURE  4  -  LINEAR  ACCELERATION  TEST  SET-UP 
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4.2.4.2.13  Acoustic  Noise.  T«st  in  accordance  with  NIL-STD-810,  Method 

515.2,  Procedure  I,  Category  A. 


4.2.4.2.14*  Shock  (SOF).  Test  in  accordance  with  MIL-STD-810,  Method 

516.2,  Procedures  I,  II,  III,  and  V. 

4.2.4.2.15  Gunfire  Vibration.  Testing  of  this  requireeent  will  have  been 
accoaplishcd  previously  under  paragraph  4. 2. 4. 2. 3  test  guidelines. 

4.2.4.2.16  Toxicity.  Materials  in  the  equipment  which  appear  In  Tables 
G-1,  G-2,  and  6-3  of  OSHA  Standard  1910.93  will  be  identified.  Designs 
containing  such  naterials  are  limited  to  the  ceiling  values  on  eight-hour 
time  weighted  averages  given  in  the  above  tables.  Tests  will  be  conducted 
to  determine  material  concentrations  whenever  analyses  are  inconclusive. 

4. 2. 4. 3  Electromagnetic  Interface  (EMI)  Compliance  with  the 
applicable  requirements  of  NIL-STD-461  specified  in  paragraph  3.3.5  shall 
be  demonstrated  by  testing  of  the  INU  in  accordance  with  HIL-STD~462,  test 
methods  CBOl,  CE03,  CE04,  CSOl,  CS02,  CS06,  RE02,  RS02  and  RS03. 
Compliance  with  Transient  (Impulse)  Susceptibility,  Magnetic 
Si-sceptlblllty,  and  bonding  requirements  of  paragraph  3.3.5  shall  be 
demonstrated  by  testing  the  IW  in  accordance  with  plans/procedures 
approved  by  the  procuring  activity. 

4. 2. 4. 3.1  Test  Cable  Shield  Terminations.  For  purposes  of  EMI  testing,  the 
shields  on  wiring  of  the  test  set  signal  connector  (simulating  vehicle 
cabling  to  the  INU)  shall  be  bonded  to  the  INU  mount  by  means  of  a  ground 
strap  with  a  length- to-width  ratio  of  less  than  five  to  one,  and  a  direct 
current  resistance  of  leas  than  2.5  milllohas. 

4.2.4. 3.2.  Test  28  VPC  Grounding.  For  purposes  of  EMI  testing,  28  VDC 
return  power  lines,  pins  40,  5Q  and  51  shall  t,  bonded  to  the  test  ground 
plane. 

4. 2. 4. 4  Electrical  Power  Test.  The  system  shall  be  prepared  in  accordance 
with  the  performance  of  test  requirements  (MIL-STD-810,  paragraph  3.2). 
Outputs  of  velocity  and  attitude  will  be  recorded  during  power  tests. 

a.  Normal  and  Emergency  AC  Power.  The  INU  shall  be  operated  in  the 
navigate  node  at  the  voltages  of  104,  113,  108,  113,  118,  113,  and  122  for 
a  .jerlod  of  not  less  than  10  minutes  for  each  voltage  value. 

b.  AC  Power  Factor.  The  INU  individual  phase  power  factors  shall  be 
d  termined  with  the  system  operating  in  the  NAV  node  and  shall  meet  the 
limits  of  TABLE  II  of  this  specification. 

c.  AC  Frequency.  The  INU  shall  be  operated  in  the  NAV  mode  at  400  Hz, 
42.0  Hz,  380  M7  and  400  Hz  for  a  period  of  not  less  than  10  minutes  for  each 
frequency. 

d.  AC  Transients.  The  INU  shall  be  tested  for  AC  transient  sensitivity 
as  specified  in  MIL-STD-704,  limits  1  and  4  of  FIGURE  3.  The  INU  shall  be 
operated  in  the  NAV  mode  for  a  period  of  not  less  than  10  minutes  following 
each  transient. 
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4 . 2 . 4 . 4 . 1  DC  Power . 


a.  Normal  and  Emergency  Levels.  The  INU  shall  be  operated  In  the 
navigate  node  at  the  normal  aircraft  power  distribution  28  volt  DC  line 
voltages  of  16,  28,  24,  28,  22.5,  28,  30  and  28  vdc  for  a  period  of  not 
less  than  10  minutes  for  each  voltage  value. 

b.  OC  Transients.  The  INU  shall  be  tested  for  DC  transient  sensitivity 
by  applying  transient  voltages  on  the  normal  aircraft  power  distribution  28 
VDC  line,  as  specified  in  HlL-STD-704,  limits  1  and  4  of  FIGURE  9.  The  INU 
shall  then  be  operated  in  the  NAV  node  for  a  period  of  not  less  than  10 
minutes  following  each  transient. 

4. 2. 4. 4. 2  Vehicle  Battery  Power. 

a.  Battery  Steady  State  Voltage.  Vith  the  normal  AC  and  DC  power 
inputs  removed,  the  INU  shall  be  operated  in  the  navigate  mode  vith  vehicle 
battery  power  at  voltages  of  16.5  volts  and  29.5  volts.  Operation  shall  be 
for  a  period  of  not  less  than  10  minutes  for  each  voltage. 

b.  Battery  Transient  Voltage.  Vith  the  normal  AC  and  DC  power  inputs 
removed,  and  with  the  INU  operating  in  the  navigate  mode  vith  vehicle 
battery  power  applied,  the  INU  shall  be  tested  for  sensitivity  to  the 
battery  transient  voltages  of  limits  5  and  6  of  FIGURE  9,  MIL-STD-704.  The 
INU  shall  then  be  operate  >  in  the  NAV  node  for  a  period  of  not  less  than  10 
minutes  folloving  each  transient. 

4. 2.4.4. 3  Power  Consumption.  The  AC  and  Vehicle  Battery  DC  inputs  shall 
be  monitored  and  recorded.  TKe  Vehicle  Battery  DC  power  shall  not  exceed 
the  limits  shown  in  TABLE  Ila.  The  Vehicle  AC  power  (start-up  and  running) 
shaK  not  exceed  the  limits  shown  in  TABLE  II. 

4.2.4.  Post-Qualification  Functional  Test.  A  post-qualification 
functional  test  shall  be  performed  lAL  the  procedures  of  paragraph  4. 2.3.2. 

4.2.5  Combined  tovlronments  Test  (CET).  The  Purpose  of  the  CRT  is  to 
evaluate  system  design  By  obtaining  engineering  failure  data  while  the 
system  is  operating  in  a  simulated  service  environment.  Three  types  of 
environments  will  be  laulatcdt  arctic,  desert,  and  tropic.  Altitude, 
temperature,  relative  humidity,  and  vibration  shall  be  varied  in  accordance 
vith  the  requirements  of  this  specification  while  the  INU  Is  operating  in 
the  NAV  mode.  Only  the  tropic  flights  shall  require  humidity  control.  All 
normal  INU  outputs  shall  be  monitored  for  compliance  vith  the  requirements 
of  this  specification  during  all  test  cycles. 
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^•2.5.1  Test  Sawples.  The  quantity  and  configuration  of  the  trst  samples 
shall  be  as  specified  in  the  contract. 

^.2.5.2  Test  Procedure.  Each  test  cycle  shall  consist  of  a  65  minute 
temperature  soak,  a  simulated  flight,  a  IS  minute  null,  and  a  simulated 
flight  for  a  total  of  480  minutes.  The  total  test  consists  of  100  hours 
(30  simulated  flights)  in  accordance  with  the  schedule  as  shown  in  TABLE  V. 
The  profiles  for  temperature,  altitude,  relative  humidity  (tropic  only)  and 
vibration  are  shown  in  FIGURES  5  and  6A.  A  detailed  description  of  the 
profiles  is  provided  in  TABLE  VI.  For  each  test  condition  of  the  CET,  the 
INU  shall  be  provided  with  the  cooling  air  as  specified  in  paragraph  3.3.4 
herein.  The  vertical  axis  shall  be  the  vibration  axis  (relative  to  the 
mounting  installation)  for  all  cycles. 

4.2.6  Production  Verification  Test  (PVT).  Production  verification  tests 
shall  be  conducted  in  accordance  with  the  requirements  specified  herein  to 
expose  design  deficiencies  and  defects  due  to  Inadequate  quality  control, 
introduction  of  new  production  lines  or  design  changes.  Each  deliverable 
INU  shall  be  subjected  to  the  PVT  sequence.  Ail  normal  INU  outputs  shall 
be  monitored  for  compliance  with  the  requirements  of  this  specification 
during  each  portion  of  the  PVT  cycle  when  the  INU  i-;  operating. 

4. 2. 6.1  Procedure.  FIGURE  7  illustrates  the  PVT  test  sequence.  For  each 
test  condition  specified  in  the  PVT,  the  INU,  while  operating,  shall  be 
provided  with  cooling  air  equivalent  to  that  specified  in  paragraph  3.3.4 
herein.  The  test  procedure  consists  of  the  following  sequence  of  events: 

a.  Random  Vibration  >  see  paragraph  4. 2. 6. 1.1 

b.  Temperature  Cycling  -  see  paragraph  4. 2. 6. 1.2 

c.  Acceptance  Test  -  see  paragraph  4.2.3 

4. 2.6. 1.1  Random  Vibration.  As  Illustrated  in  FIGURE  7,  the  INU  shall  be 
subjected  to  random  vilratiwn  at  a  ninlnun  Power  Spectral  Density  (PSD)  of 
0.04g  squared  per  Hz,  for  10  minutes  in  each  of  the  three  orthogonal  axes 
illustrated  in  FIGURE  8.  The  INU  shall  be  operating  while  being  subjected 
to  this  test. 

4.2.6. 1.2  Temperature  Cycling.  Each  PVT  sequence  shall  ir  'lude  a  minimum 
of  10  temperature  cycles  with  the  last  three  cycles  iailure  free. 
Temperature  cycles  shall  be  as  described  in  paragraph  4.2.6. 1.2.1  and  as 
Illustrated  in  FIGURE  9.  A  survey  rhall  be  run  in  accordance  vith 
HIL-STD-781,  paragraph  5. 1.5,  tc  establish  the  INU  stabilization 
temperature. 
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4.2  6. 1.2.1  T««p€r«turti  Cycle  Seeps.  Each  PVT  sequence  shall  consist  o£ 
the  following  steps  as  illustrated  in  FIGURE  9. 

1.  Reduce  the  chaaber  air  temperature  at  a  minimum  rate  of  5  degrees 
Celsius  per  minute  and  stabilize  the  INU  temperature  at  -54  degrees 
Celsius. 

2.  Raise  the  chamber  air  temperature  at  a  minimum  rate  of  5  degrees 
Celsius  per  minute  and  stabilize  the  INU  temperature  at  -40  degrees 
Celsius. 

3.  Turn  the  INU  on  and  perform  a  gyrocompass  alignment  while  raising  the 
chamber  air  temperature  at  a  minimum  rate  of  5  degrees  Celsius  per  minute, 
but  not  to  exceed  102  degrees  Celsius  per  minute  from  -40  to  ^71  degrees 
Celsius.  Switch  to  the  NAV  node  as  soon  as  the  INU  transmits  a  flashing 
NAV  READY  status.  Honltor  INU  performance.  Minimum  time  in  NAV  mode  shall 
be  90  minutes. 

4.  Upon  completion  of  the  first  90  minute  navigation  run,  turn  the  INU 

off.  As  soon  as  the  INU  stabilises  at  -t-?!  degrees  Celsius  turn  the  INU  on 

and  perform  a  gyrocompass  alignment.  Switch  to  the  NAV  mode  as  soon  as  the 

INU  transmits  a  flashing  NAV  READY  status.  Then  reduce  the  chaaber  air 
temperature  at  a  niniaun  rate  of  5  degrees  Celsius  per  minute  but  not  to 
exceed  102  degrees  Celsius  per  minute  to  -54  degrees  Celsius.  Monitor  INU 
performance.  Minimum  time  in  NAV  node  shall  be  90  minutes. 

5.  Turn  the  INU  off.  Continue  temperature  cycling  by  stabilizing  the  INU 
temperature  at  -54  degrees  Celsius.  Repeat  steps  2  thru  4  until  the 
required  number  of  cycles  have  been  completed. 

6.  At  the  end  of  the  second  NAV  run  of  the  last  failure  free  cycle,  turn 
the  INU  off  and  return  the  chamber  temperature  to  ambient. 

4. 2. 6. 2  Failure  and  Retest  Criteria.  A  failure  for  PVT  is  defined  as  the 

Inability  of  the  INU  to  perform  its  prescribed  function  within  specified 
tolerances . 

4. 2. 6. 2.1  Failure  Necessitating  INU  Retest  During  PVT. 

a.  There  shall  be  no  adjust,  replacement,  or  repair  of  a  part  or 
assembly  within  the  INU  during  the  failure  free  period  (see  FIGURE  7). 

b.  The  newd  to  reprogram  the  INU  shall  be  classified  as  a  failure. 

c.  Failuct-.  which  are  directly  attributed  to  technician  error  made 
during  test  or  test  equipment  malfunction,  which  do  not  require  replacement 
or  repair  of  a  part  or  assembly  nay  not  require  a  repeat  of  completed  PVT 
cycles.  Th<d  government  shall  determine  if  completed  cycles  shall  be 
repeated. 
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d.  Navigation  accuracy  errors  greater  than  the  following  shall  require 
a  restart  of  the  PVTs 

(1)  1.0  nml/h  CEP  for  the  20  navigation  runs  in  the  10  cycle  PVT 
(See  Paragraph  6.2  for  the  method  of  calculating  CEP.) 

(2)  Any  error  within  a  single  navigation  run  exceeding  an  envelope 
bounded  by  1.25  nmi  position  error  during  the  first  15  minutes  and  5.0 
nai/h  position  error  rate  for  the  remainder  of  the  navigation  run.  ALL 
position  error  rates  shall  be  referenced  to  the  time  that  the  NAV  mode  is 
entered. 


TEMPERATURE  SOAK 

TYPE 

CYCLE 

(DEGREES  CELSIUS) 

CYCLE 

1 

71 

Desert 

2 

50 

Desert 

3 

50 

Tropic 

4 

50 

Desert 

5 

50 

Desert 

6 

50 

Tropic 

7 

4 

Arctic 

8 

4 

Arctic 

9 

4 

Arctic 

10 

-40 

Arctic 

11 

4 

Arctic 

12 

4 

Arctic 

13 

50 

Desert 

14 

50 

Desert 

15 

50 

Tropic 

TABLE  V  -  COKBINEO  ENVIRONMENTS  TEST 
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TEST  veAATlOH  O  BELATIVE  TEMPERATURE 


♦tAOMC  OWtY 


4TROLLEO  0 


FIGURE  &  -  COMBINED  ENVIRONMENTS  TEST  PROFILES 
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TABLE  VI  -  COMBINED  ENVIRONMENTS  TEST  PROFILES 
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FIOUfIB  •  -  MANDOM  VIIRATION  TItT  LtVei.8 


► 


PIQURE  CA  >  CET  RANDOM  VIBRATION  TE8T  LEVELS 


Nv/TES:  1.  In  reference  to  FIGURE  3  end  Table  VI,  the  vibration  during 
aacendlRg  altitude  phases  is  0.04  g  /He  and  during  descendieg  phases  is 
0.02  g^/Us. 

2.  Curve  1  to  be  run  during  all  INU  on-tlnes  except  as  specified 
below  (Reference  FIGURE  5). 

1.  Curve  2  to  be  run  during  ell  ascending  altitude  segnents  of 
the  flight  profile  and  during  each  5,000  ft  altitude  segnent  aa  detailed 
be  low . 

a.  CET,  in  addition  to  vibration  qualification  (4. 2. 4. 2. 3)  - 
Citrve  2  to  be  run  5  ninutes  during  each  3,000  ft  altitude  segiaent  for  a 
total  of  10  ninutes  per  8  hour  CET  cycle. 

b.  CET,  in  lieu  of  vibration  qualification  (4. 2. 4. 2. 3)  -  Curve 
2  to  be  run  throughout  each  5,000  ft  altitude  segnent  for  a  total  of  110 
ninutes  par  8  hour  CET  cycle. 
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POWER  SPECTRAL  DENSSTY 


FIGURE  8  -  PVT  RANDOM  VIBRATION  SPECTRUM 
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TEMPERATURE  DE0REE8  CELSIUS 


I 


EQUIPMENT  ON 
EQUIPMENT  OFf 


FIGURE  9  -  SINGLE  PVT  TEMPERATURE  CYCLE 


!»«»i  I  >L>  PV'l  lui  luii:  .  ...  i.i.  i».  I  <  .... 

t«atiiig  shall  ba  raquired  to  restart  the  PVT  procadurc  except  as  specified 
in  paragraph  4. 2. 6. 2.1. 

4. 2. 6. 2. 3  PVT  Trial  Cycles.  Any  systea  which  fails  during  PVT  cycling  or 
acceptance  testing  aay,  at  the  option  of  the  test  supervisor,  be  subeltted 
to  PVT  or  burn-in  type  trial  cycles  for  trouble-shooting  or  to  verify  the 
validity  of  any  repairs  perforaed.  Failures  occurring  during  these  trial 
cycles  shall  be  recorded  by  the  contractor,  but  shall  not  be  included  in 
the  custoaer  failure  reporting  documents.  Prior  to  start  of  the  trial 
cycle,  t He  log  shall  identify  the  cycle  and  associated  data  as  "Trial 
Cycle" . 

4. 2. 6. 3  Failure  Reporting  and  Analysis.  All  failures  occurring  after  the 
systca  has  started  the  IPVT  shall  Be  reported  and  analysed.  A  suaaary  of 
all  failures  shall  be  provided  to  the  governaent  as  required  in  the 
contract . 

4. 2. 6. 3.1  Teat  Log  Book.  All  failures  during  the  Production  Verification 
Test  Sequence ,  after  coapletion  of  the  contractor  burn  in,  shall  be 
recorded.  A  test  log  book  shall  be  aalntained  for  each  INU  and  shall 
accoapany  it  throughout  the  teat  period.  Bach  page  of  the  log  reviewed  by 
governaent  personnel  shall  be  signed  or  ataaped  by  the  governaent 
representative. 

4.2.7  Haintainability/BIT  Deaonst rat ions. 

4.2.7. 1  General .  Coapliance  with  the  requirements  of  this  specification 
for  maintainability/BlT  will  be  demonstrated  through  the  testing  outline 
below.  The  testing  to  determine  coapliance  will  be  integrated  with  other 
quality  assurance  tests  as  applicable. 

4. 2. 7. 2"  Maintainability  Denonstration.  Compliance  with  the  requirements  of 
paragrapirTmT72  (excluding  Kqulpaent  Repair  Time  (BRT)  and  aaxiaua 
aalntenance  tine  (Maax)  requlreaents)  shall  be  assessed  by  inspection 
(observation)  during  the  aaintainability  deaonstratlona  delineated  in 
paragraph  4.2. 7. 2.1  and  4. 2. 7.2.2.  The  procuring  activity  shall  reserve 
the  right  to  provide  and/or  select  the  technicians  to  perform 
organisational  and  intermediate  aalntenance  level  demonstrations.  The 
contractor  shall  provide  adequate  training  to  qualify  the  military 
techniclan(s)  to  perform  the  aaintainability  dcaonst rat ions.  The  technical 
documentation  to  be  used  shall  be  Halted  to  the  equlpacnt  technical 
manuals.  Where  practical,  two  or  more  INUs  shall  be  used  during  the 
demonstrations  in  order  to  assess  the  interchangeability  of  the  equipaent. 
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^•2.7.2. 1  Organization  Uvl.  A  danonstratlon  of  organizational  level 
aalntalnabillty  requireaants  (excluding  INU  fault  location)  shall  be 
accoapllshed  and  shall  simulate  as  closely  as  practical  the  organizational 
scenario. 


a.  The  demonstration  shall  include  the  following  organizational  level 
maintenance  tasks: 

(1)  Removal  and  replacement  (not  including  vehicle  access  time). 

(2)  Checkout  of  repair. 

b.  The  Organizational  Level  Equipment  Repair  Time  (ERT)  acceptance 
criterion  shall  be  in  accordance  with  I1IL-STD-471,  Test  Method  4. 

4. 2. 7. 2. 2  Intermediate  Level.  An  intermediate  level  maintainability 
demonstration  shall  be  conducted  in  accordance  with  HIL-STD-471,  Notice  1, 
Method  9,  to  verify  the  requirements  specified  in  paragraph  3. 2. 4. 2. 2.  The 
sample  size  and  fault  selection  shall  be  in  accordance  with  MlL-STD-471. 

4. 2. 7. 3  Failure  Detection.  Data  to  determine  degree  of  compliance  with  the 
requirements  61  paragraph  3. 2. 4. 3.1  shall  be  obtained  from  two  sources  by 
recording  INU  BIT  capAblllty  to  correctly  indicate,  or  failure  to  indicate, 
the  existence  of  an  INU  malfunction  as  follows: 

a.  When  sample  failures  are  introduced  in  accordance  with  the  I-Level 
demonstration  specified  in  paragraph  4. 2. 7. 2. 2  above. 

b.  During  the  combined  environments  test  (paragraph  4.2.3)  and 
production  verification  test  (paragraph  4.2.6)  specified  herein. 

4. 2. 7. 4  Failure  ^cation.  The  contractor  shall  maintain  a  record  of  all 
failures  occurring  oF"  introduced  into  the  INU  during  the  maintainability 
demonstrations,  combined  environments  tests,  and  production  verification 
tests  required  in  this  specification.  At  each  failure  event  or 
malfunction,  the  BIT  capability  to  locate  the  source  of  the  failure  to  the 
INU  and  the  SRU  will  be  recorded.  In  the  event  the  BIT  circuitry  fails,  or 
is  unable  to  detect  or  locate  an  equipment  failure,  an  analysis  shall  be 
made  and  documented.  From  these  data,  equipment  compliance  with  the 
requirements  of  paragraph  3. 2. 4. 3. 2  will  be  determined. 

4.2.8  Replacement  and  Spare  SRU/Modules.  Replacement  and  spare  SRUs  and 
modules  shall  be  tested  by  subjecting  all  SRUs/modules  to  the  PVT  series  of 
tests. 
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5.0  PREPARATION  FOR  DELIVERY. 


5.1  General.  The  INU  shall  be  packaged,  packed  and  aarked  for  delivery  in 
accordance  with  the  applicable  purchaae  order.  Packing  shall  be  adequate 
for  the  type  and  conditions  of  shlpaent. 
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6,0  NOTBS. 


6.1  Position  Accuracy.  R8R  is  defined  to  be  •  best  fit  number  half  under 
and  half  over  the  as-specified  performance  data.  The  best  fit  line  must  be 
forced  through  the  zero  intercept  e*.  time  sero.  Furthermore,  the  RER  line 
should  be  a  straight  line.  The  civil  requirement  is  imposed  to  comply  with 
PAA  C'jrtification  rules  and  is  the  governing  requirement  for  flights  longer 
than  one  hour.  The  military  navigation  accuracy  requirement  will  be  the 
governing  requirement  for  flight  durations  up  to  one  hour.  Position 
accuracy  will  be  based  on  an  ensemble  of  flights.  0.8  nml/h  (1.48  km/h) 
CEP  converts  to  1.7  nmi/h  (3.1  km/h)  on  a  95  percentile  basis. 

6.2  PVT  Navigation  Accuracy.  CEP  will  be  calculated  as  the  Root  Mean 
Square  (fttlS)  of  the  total  ensemble  of  position  radial  error  rates  (RER) 
times  a  0.83  factor. 


n 

C£P  .  o.«  [!  ^ 
1=1 


(RER,)* 


where:  lER^  1*  ^bc  Ich  mlselon  RER 

n  Is  Che  total  nitvber  of  nlaalon  RER's 

6.3  Velocity  Accuracy.  The  intent  of  specifying  an  RMS  number  here  was  to 
warrant  that  68  percent  of  the  data  taken  would  fall  within  the  specified 
limit.  Further,  the  RMS  is  taken  over  an  ensemble  of  time  so  that  the 
maximum  RMS  number  is  always  met  within  the  first  two  hour  period.  For 
purpose.*!  of  analysis,  a  perfect  barometric  input  of  zero  will  be  assumed 
here.  The  following  equation  may  be  used  for  making  time  RMS  calculations. 

m  n  I 

RMSV.tocH,  =  [^51  X*''*-*''”’]’ 

k=t  1=1 

where  =  velocity  of  the  k  th  run  as  a 

function  of  time,  t|. 

where  t  is  equally  spaced  across  time  and  K  is  the  index  across  the 
ensemble  of  runs;  n  is  total  number  of  data  points  per  run  and  m  is  the 
total  number  of  data  runs. 

6.4  C^rdinate  Frame  Definitions.  The  coordinate  frames  used  in  this 
specTf/cation  are  defined  in  this  section.  The:  e  frames  are  right  hand  and 
orthogonal  systems.  The  signs  of  rotations  that  occur  within  these  frames 
a*8  defined  by  the  right  hand  rule  unless  specificaDy  defined  to  the 
contrary.  The  reference  ellipsoid  used  in  defining  these  frames  and  the 
relationships  between  them  will  be  the  one  defined  in  UGS-72  or  latest 
published  VGS  (see  section  6.6). 
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Sevetal  cuuidinate  tianes  have  thelt  oi igin  at  a  point  called  the  coaputed 
specific  force  origin.  This  point  is  the  point  in  the  instruaent  cluster 
froa  which  the  INU  aanufecturer  coaputes  accelerations,  velocities,  and 
translations. 

6.4.1  Earth-Centered  Earth-Fixed  Fraae  (IB  Fraae;  Xe,  Ye,  Zc).  The  origin 
is  located  at  the  aass  center  oi  the  earth.  Xe  is  direct^  north  along  the 
polar  axis.  Te  and  Ze  are  in  the  equatorial  plana  with  Ze  directed  through 
the  Greenwich  aeridian,  and  Ye  directed  through  fO  degree  V  longitude. 
Geographic  position  denoted  in  teras  of  geodetic  latitude  (phi),  longitude 
(laabda),  and  altitude  (h),  is  defined  with  respect  to  the  earth-centered, 
earth-fixed  systea  as  shown  in  FIGURE  10. 

6.4.2  Local  Gewietlc  Fraae  (G  Free*?  X|,  Yg,  Zg).  The  origin  Is  located 
at  the  coaputcd  specific  force  origin.  Xg  ana  Yg  are  in  a  plane  parallel 
to  a  plane  that  is  tangent  to  the  reference  ellipsoid  at  the  geographic 
location  of  the  INU,  with  Xg  pointed  north  and  Yg  pointed  west.  Zg  is 
perpendicular  to  the  ellipsoid  and  pointed  up  (see  FIGURE  10). 

6.4.3  Navigation  Fray  (N  ®rlgln  is  located  at  the 
coaputeS  specific  force  origin.  The  Z  is  aligned  with  Zg  and  X  and  Y  are 
in  the  saae  plane  as  Xg  and  Yg  (see  FIGURE  10).  The  angle  froa  Xg  to  X  is 
defined  as  wander  angle  (alpha).  Its  initial  value  Is  deteralned  by  the 
INU  aanufecturer. s  particular  aechanlsatlon.  Its  tlae  rate  of  change 
however  is  governed  by  the  following  equation: 

(alpha)'  «  (-(laabda)' ](sin(phl)) 

NOTE:  This  is  the  only  fraae  used  in  this  specification  whose  axes  are  not 
subscripted  (see  FIGURE  11). 

6.4.4  **Senaor"  Fraae(S  Fraae:  Xs.  Is,  Zs).  The  purpose  of  this  coordinate 
fraae  is  to  allow  an  external  filter  to  aodel,  identify,  and  correct  the 
instruaent  errors.  A  secondary  purpose  is  to  provide  convenient  access  to 
body  coordinates  in  the  case  of  a  strapdown  systea.  The  sensor  coordinate 
fraae  is  defined  as  follows: 

a.  In  the  case  of  a  local  level  giabaled  systea,  sensor  coordltates 
are  identical  to  navigation  reference  fraae  coordinates. 

b.  In  the  case  of  strapdown  systeas,  sensor  coordinates  are 
identical  to  aircraft  body  coordinates. 

These  definitions  should  not  be  construed  as  constraining  the  input  axes  of 
the  actual  inertial  instruaants  to  these  axes.  The  intent  is  that  the 
filter  will  aodel  "analytic”  inertial  Instruaents  whose  axes  aay  have  soae 
fixed  offset  froa  the  actual  instruaent  axes,  and  consequently  whose  errors 
will  be  linear  coabinatlons  of  the  actual  instruaents  errors. 

6.4.5  Gyro  Praat (0  Frai  Xo.  Yo,  Zo).  The  origin  is  translated 
to/located  at  the  coaputeu  ^^ecific  force  origin.  The  Xo  axis  is  aligned 
with  the  X-gyro  input  axis,  and  the  Yo  and  Zo  axes  are  orthogonal  and 
aligned  as  clojely  to  the  Y  and  Z-gyro  input  axes  as  possible. 
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6.4.6  Accelerome tar  Frame  Frame:  Xa,  ¥a,  Za) .  The  origin  is  located  at 
the  computed  specific  force  origin.  The  Xa  axis  is  aligned  with  the 
X-accelerometer  input  axes,  and  the  Ya  and  Za  axes  are  orthogonal  and 
aligned  to  the  Y  and  Z-accelerometers  input  axes  as  closely  as  possible. 

6.4.7  Chassis  Frame  (R  Frame;  Xr,  Yr,  Zrl .  The  chassis  frame  is  define 
relative  to  the  mounting  pins  on  the  rack.  The  center  of  the  diamono 
mounting  pin  (see  Figure  13)  a;"  it  emerges  from  the  mounting  surface  at  the 
rear  of  the  rack  defines  the  origin  of  the  coordinate  frame.  The  Xr  axis 
is  defined  from  this  point  towards  the  center  of  the  round  mounting  pin  at 
the  tear  of  the  tack.  The  Yt  axis  is  defined  as  the  axis  of  the  diamond 
mounting  pin.  The  Zr  axis  forms  a  right  hand  orthogonal  frame  with  Xr  and 
Yt. 


6.4.B.  Aircraft  Body  Frame  (B  Frame:  Xb,  Yb.  Zb) .  The  origin  is  located  at 
the  computed  specific  ^orce  origin.  Xb  li  out  the  nose,  Yb  is  out  the 
right  wing,  and  Zb  is  out  the  belly  of  the  aircraft  (see  FIGURE  12). 

6.5  Coordinate  Frame  Transformations.  The  relationships  between  the 
coordinate  systems  used  in  the  INU  are  conveyed  by  either  direction  cosine 
matrices  (OCMs)  or  Euler  angles  which  can  be  used  to  create  DCMs .  The 
transformations  in  this  section  and  their  inverses,  when  used  in 
combination,  allow  vectors  to  be  transformed  between  any  two  frames  of 
interest.  Since  each  of  the  DCM.s  is  orthogonal,  the  inverse  transform  can 
be  obtained  by  simply  taking  the  transpose  of  the  appropriate  matrix,  i.?. 
the  inverse  of  CAB  is  the  transpose  of  CAB.  The  DCM.s  output  by  the 
standard  INU  contain  the  first  two  rows  only.  The  user  can  obtain  the 
third  row  by  computing  the  cross  product  of  the  first  two.  In  this 
section,  the  following  symbols  are  used: 


alpha 

phi 

1 ambda 
psi  AZ 
psiTH 


>  wander  angle 
•  latitude 

■  longitude 

■  platform  azimuth 

■  true  heading 


PsiAZ  and  pslTH  are  available  directly  in  data  blocks  lOl,  106,  or  IHl. 
Lambda  is  available  in  data  block  lOl.  Phi  must  be  derived  from  the  data 
in  lOl  or  110  by  phi»arcsin(CNExz) .  Alpha  must  also  be  derived  from  the 
same  data  by  alpha»arctan (-CNExy/CNExx) .  Note:  Care  shall  be  taken  to 
maintain  the  correct  sign.  An  alternative  (with  reduced  accuracy  for 
gimbaled  systems  due  to  resolver  resolution)  is  to  use  the  data  in  lOl, 
106,  or  IHl  with  alpha«psi AZ>psiTH . 


6.5.1  Aircraft  Chassis  Frame  to  Body  Frame.  The  relationship  between  these 
two  frames  is  given  by  three  Euler  angles  which  are  sent  from  the  aircraft 
to  the  INU  in  the  miscellaneous  parameters  in  DOl.  This  information  is 
used  internally  in  the  INU  and  is  output  in  113  for  comparison  purposes. 


North  Pole 


90  Meridian 


Greenwich 

Meridian 


Vehicle 

Position 


Equator 


=  Geodetic  Latitude 
=  Longitude 
=  Altitude 
-  Earth  Radius 


FIGURE  1C  “  EARTH  CENTERED.  EARTH  FIXED  COORDINATE  SYSTEM 
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TAZ  ■  Flatlorm  AiimulA 


TRUE 


93C  •  MaoAAtlc  Court* 

TO  ■■  Trut  Orownd  Track 
TB  ■■  Bttorpoint  Trw*  Booring 
tRB  -  Bloorpolnl  Bolatlvo  Boorlng 
fBI  *  Orool  CIrcl*  Btoorlng  Error 
gCC  "  Court*  Oovlatlon  (gotltlv* 
whon  titoring  Onr  I*  to  th« 
right  -  a  tttor  lo  Ih*  right 
la  commanded) 


true 

NORTH 


FIGURE  11  -  DEFINITION  OF  INU  AZIMUTH  ANGLES 


I.  »  I'  II  lUltl- 


X.  Y.  Z  ®  Navigation  Frame 

^b-  ^b-  F»^a"’e 

a  ■  Wander  Angle 
fT  ■  True  Heading 
YAZ  ■  Platform  Azimuth 


Note:  Origin  of  body  frame  displaced  from  that  of  nav  frame 

only  for  clarity  of  diagram,  they  are  actually  coincident 
at  aircraft  center  of  mass. 


FIGURE  12  -  NAVIGATION  AND  BODY  COORDINATE  FRAMES 
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I 

I 


FIGURE  13  <■  DEFINIYION  OF  THE  CHASSIS  AXES  (R  FRAME:  X^, 
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t.'J.J.  Aticiatt  Body  Kidt*  to  NavAaotiun  rigmiw  ^CBW).  in  ihw  of  « 

strapdovn  itfU  this  D(iH  is  provided  a«  CSH  In  data  block  1 10.  For  a 
giabalod  syattM  it  aust  b«  craatad  froa  tha  platfora  Eular  anglaa  in  data 
blocks  101,  106,  or  108  using  tha  following  aquations: 

CBNxx  ••  cos(pslAZ)*cos(pitch) 

CBNxy  •>  coa(palAZ)*sin(pitch)*sin(coll)-8in(psiAZ)*co8(roll} 

CBNxs  «  co8(p8lAZ)*8in<pitch)*co8<roll)+8in(p8iAZ)*8in(roll) 

CBNyx  -  -8in<p8iAZ)*coa(pltch) 

CBN^  -  ~8ln(p8lAZ)*8in(pitch)*8ln(roll)-co8(FaiAZ)*co8(roll) 

CBNys  •  co8(P8iAZ)*8ln(roll)--8in(p8lAZ)*aln(pitch)*co8(roll) 

CBNax  •  aln( pitch) 

CBNxy  -  -co8(pitch)*ain(roll) 

CBNix  >  ~co8(pitch)*coa(roll) 

6.5.3  Aircraft  Body  Fraaa  to  l«ocal  Caodatic  Praaa  (CBC).  This  DCM  is  not 
provldaT^!  tt  can  eta  craatad  by  using  tha  platfora  Eular  anglas  in  data 
blocks  lOl,  106,  or  108.  Uaa  tha  aquations  in  6.5.2  but  substitute  psiTH 
for  aach  occurranca  of  psiAZ. 

6.5.4  Sansor  Praaa  to  Navigation  Fraaa  (CSN).  This  fraaa  is  provided  in 
data  block  110. 

NOTE:  CSN  •  CBN  for  strapdovn  systaas 

CSN  •  I  (tha  identity  aatrix)  for  local  level  giabalad  systaas. 
Read  Section  6.4.4  for  details. 

6.5.5  Accalaroytar  Praaa  to  Sensor  Fraaa.  Three  Eular  anglas  are  provided 
in  data  block  XH  to  relate  these  tvo  fraaas. 

6.5.6  Gyro  Fraiw  to  ^nsor  Fryie.  Three  Euler  anglas  are  provided  in  data 
block  113  to  relate  these  two  {taaes. 
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6.5.7  Navigation  Praao  to  Local  Geodetic  Pr«ac  (CNG).  This  DCM  Is 
not  provided. It  can  b«  created  from  the  following  equations! 

CNGxx  -  cos (alpha) 

CNGxy  >  -sin(alpha) 

CNGxz  -  0.0 

CNGyx  ••  sin(alpha) 

CNOyy  -  cos(alpha) 

CNGyz  •  0.0 

CNGzx  «  0.0 

CNGzy  -  0.0 

CNGzz  ■  1.0 


6.5.8  Navigation  Frww  to  Ear^-Centcred  Barth-Plxed  PrMe  «aiE).  The 
first  two  rows  of  this  Dth  are  provided  in  data  block  tl6.  the  DCM  is 
composed  of  the  following  elements! 

CNExx  -  cos ( alpha )*cos( Phi) 

C3(Bxy  •  -sin(alpha)*cos(phi) 

CNBxz  ■  sin(phi) 

CNByx  •  ain(alpha)*cos(lanbda)4>cos<alpha)*sin(phi)*8ln(laBbida) 

CNByy  -  cos(alpha)*cos(laBbda)-sin(alpha)*sln(phi)*8ln(laabda) 

CMByz  «  •cos(phi)*sln(laBbda) 

CNBzx  -  sin(alpha)*sln(laBbda)-cos(alpha)*sin(phi)*cos(laBbda) 

CNSsy  -  cos(alpha)*ain(laabda)'r8in(alpha)*sln(phl)*cos(laabda) 

CNBzs  -  cos ( Phi )*cos( lambda) 

6.6  Geodetic  Constants.  The  VGS-72,  or  latest  published  VGS  (VGS-84), 
reference  ellipsoid,  earth  rate,  and  gravity  constants  are  to  be  used  in 
all  applicable  places  in  the  IHU  software.  The  exceptions  allowed  Include 
the  software  that  produces  the  UTM  .  coordinate  data,  and  special  gravity 
models  for  precision  navigators. 


SNU  84-1,  28  FEBRUARY  1986 


-78- 


6.7.1  INU  Data  is  defined  to  be  that  inforaation  required  to  be  output  froe 
the  INIT  thus,  data  Is  not  rav,  uncompensated,  unprocessed,  instantaneous 
sensor  or  the  glabal  signals.  Data  is  coepensated  sensor  signals  averaged 
over  the  saaple  window.  (Not  true  for  velocity) 

6.7.2  Data  Validity  Point  is  ^rined  to  be  the  time  at  which  the  sensor  is 
strobed  and  the  beginning  of  the  coaputational  cycle  (i.e.,  saaple  window) 
for  the  INU  data  of  interest.  This  coaputational  cycle  is  also  called  the 
"refresh  rate".  This  point  is  also  the  point  sent  in  the  Tlae  Tag. 

6.7.3  Data  Latency  is  defined  to  be  the  tiae  between  the  data  validity 
point  and  the  availability  of  the  data  in  to  the  INU  output  Data  Bus 
Buffers.  (Also  see  para.  3.2.1.13). 

6.7.4  Jitter  is  defined  as  the  RHS  of  the  output  about  a  least  aeon  squared 
straight  line  fit  of  the  output  over  a  10  second  period  with  a  sample  rate 
equal  to  the  transalsslon  rate. 

6.8  Align  Tiae.  This  INU  function  is  to  indicate  to  the  aaintenance  nan 
when  the  ays tea  was  switched  from  align  to  navigate  to  preclude  having  a 
system  being  pulled  and  later  retesting  OK  because  the  operator  switched  to 
NAV  node  before  gyroconpass  alignment  was  completed.  The  align  tine  status 
and  tine  at  which  the  system  was  switched  to  NAV  will  be  stored  in  the 
computer  aemory  such  that  only  the  maintenance  officer  can  erase  it  fron 
nemory.  In  addition,  the  INU  should  have  the  capability  to  count  and  store 
the  number  of  tines  the  unit  is  cycled  ON  and  OPf.  This  data  will  be  used 
to  aake  an  operational  reliability  assessment. 

6.9  Cooling  Air  Conditions.  The  minimum  and  aaxinua  abnornal  supply  air 
temperatures  are  transient  in  nature.  The  noraal  supply  temperatures  occur 
when  the  vehicle  ECS  is  functioning  properly.  The  abnornal  supply 
temperatures  occur  when  raa  air  Is  supplied  to  the  INU  because  of  a  failure 
in  the  vehicle  ECS,  and  during  initial  cool-down  or  heat-up. 
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6.10  Vibration.  The  method  for 
random  vibration  specCrums  follows 
Technology.  Revised  1^72): 


calculating  overall  Grms  levels  for 
(reference:  Tustln  Institute  of 


ArnArma  Undar  Each  Exponential  Curve 
P  s  PSD  Laval  in  Flat  Region  (G^/Hz) 
RsRolloff  Rata  (db/oct) 

LET:  2,  -  fL-»1,  with  r aspect  to  A. 

'  3  ' 

2  -  5.  -  1,  with  respect  to  A_ 


THEN; 
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APPENDIX  I 

INU  INPUT  SIGNAL  INTKRPACXS 
(SERIAL  DIGITAL) 
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INPUTS 

REQUIRED 

POSITIVE 

SIGNAL 

UNITS 

RANGE 

DIRECTION  REMARKS 

True  Alrapoed 

knots 

♦  2024 

Baro  Altitude 

feet 

♦  81920 

Cai  Hode 

~ 

- 

Teat  Mode 

~ 

- 

Heads  Up  Display 

degrees 

0-359.9 

CU  WRT 

True  North 

Senaor 

(TACAN, Doppler , GPS, etc) 

See  Appropriate  P02  Message  - 

Selected  Courae 

degrees 

0-359.9 

CW  WRT 

True  North 

UTM  Spheroid 

- 

- 

US  ASCI 1 

UTM  Grid  Zone  Oesig' 

2  nuMtic 

0-60 

US  ASCII 

natioA 

1  alpha 

A-Z 

100,000  Meter  UTM  Area 

2  alpha 

A-Z 

US  ASCII 

UTM  Easting 

Mters 

0-99998 

BINARY 

UTM  Northing 

asters 

0-99998 

BINARY 

CNEXX 

none 

♦  1 

CNEXY 

none 

♦  1 

CNKXZ 

none 

♦  1 

Longitude 

radians 

1  pi 

East 

Velocity  Correction  X 

fps 

♦  3000 

♦X 

Velocity  (Correction  Y 

fps 

+  3000 

♦Y 

Tilt  Correction  X 

arc  sec 

R.H.  WRT  ♦X 

Tilt  Correction  Y 

arc  see 

♦  2'^ 

R.H.  WRl  ♦Y 

Gyro  Bias  Correction  X 

rad/s 

R.H.  WRT  +X 

Gyro  Bias  Correction  Y 

rad/ 1 

R.H.  WRT  ♦Y 

Mote:  US  ASCII  (Aaerlcan  Standard  Coaiaittce 
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INPUTS  (cont'd) 


REQUIRED  POSITIVE 

SIGNAL  UNITS  RANGE  DIRECTION  REMARKS 


Gyro  Bias  Correction  Z 

rad/e 

R.H.  WRT  ♦Z 

Steering  Error 

degreea 

♦  180 

Right 

Steering  Coaaand 

CADC  Mode  Word 

- 

- 

- 

Preasure  Altitude 

feet 

*  81920 

Op 

Convergence  Factor 

- 

0-1.00000 

- 

Mode  Word  CC/INU/CDU 

- 

- 

- 

Panel  Switch  Worda  162 
Keyboard  Puactlona: 

POS  6  DEST  Latitude 

deg  6  tlln 

♦  90 

North 

BCD 

POS  6  DEST  Longitude 

deg  A  Min 

± 

Bast 

BCD 

POS  True  Heading 

degreea 

0-359.9 

CW  WRT 

True  North 

BCD 

STD  Mag  Heading 

degreea 

0-359.9 

CW  WRT 

Nag  North 

BCD 

POS  Hag  Variation 

degreea 

♦  180.0 

CW  WRT 

True  North 

BCD 

Ml SC  Mea  Addreaa 

- 

- 

~ 

BCD 

Alpha  Dlaplay  Charactcra( 3)  - 

- 

- 

CC/INU  Mode  Word 

- 

- 

- 

COU/INU  Mode  Word 

- 

- 

- 

Stcerpolnt  (0-9)  Coor¬ 
dinates  Latitude 

Long! tude 

radians 

radians 

t 

1 

North 

East 

Karkpoint  (1-3)  Coor¬ 
dinates  Latitude 
Longitude 

radians 

radians 

♦  pi 

1  pi 

North 

East 

Note:  CC  (Central  CoaRuCer),  BCD  (Binary  Coded  Dcclaal).  Kefrcah  and 
Tranitalaaion  rataa  arc  contained  In  TABLE  VI~2,  VI-2a,  VI2b  and  the  data 
word  toraac  acctlon  Table  Vl*-8. 


( 
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APPENDIX  II 

INU  OUTPUT  SIGNAL  INTERFACES 
(SERIAL  DIGITAL) 
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OUTPUTS 


SIGNAL 

UNITS 

REQUIRED  POSITIVE 

range  direction 

REMARKS 

INU  Node  Vord 

— 

Tine  T«g 

microsec 

— 

— 

LSB*64  eicrosec 

Velocity  X 

fps 

♦3000 

+X 

Accuracy:  2.5 

Jitter  :  0.002 

Velocity  Y 

fps 

♦3000 

♦  Y 

Accuracy:  2.5 

Jitter  :  0.002 

Velocity  Z 

fps 

+3000 

♦  Z 

Accuracy:  2.0 

Jitter  :  0.002 

Piet form 
Azleuth 

radians 

±P1 

CV  TOT 

X  AXIS 

Accuracy:  0.00117  analog 
0.00087  digital 
Jitter  :  0.00031 

Roll 

radians 

+pl 

Right  Bank  Accuracy:  0.00117  analog 

0.00087  digital 
Jitter  t  0.00031 

Pitch 

radians 

♦pi 

Nose  Up 

Accuracy:  0.00117  analog 
0.00087  digital 
Jitter  :  0.00031 

True  Heeding 

radians 

IPl 

CV  TOT  Accuracy:  0.00175 

True/Neg  North  Jitter:  0.00031 

Hegnetlc 

Heeding 

radians 

±pl 

CV  TO  Accuracy:  0.00349 

True/Hag  North  Jitter:  0.00031 

Acceletetion  X 

fps2 

♦512 

♦X 

Accuracy:  0.064 

Jitter  :  0.1 

Acceleration  Y 

fps2 

♦512 

♦Y 

Accuracy:  0.064 

Jitter  :  0.1 

Acceleration  Z 

CNBXX 

CNBXY 

CNBXZ 

CNBYX 

CNRYY 

CNBY2 

fps2 

none 

none 

none 

none 

none 

none 

+512 

♦1 

+l 

+1 

+1 

♦1 

7l 

♦Z 

Accuracy:  0.064 

Jitter  ;  0.1 

Note:  CV  TOT  (Clockwise  With 

Rftspect  To) 

SNU  84-1,  AMDT 

1,  13  FEBRUARY 

1907 

-86- 


UUIPUTS  ,.*.(11 

,*t> 

SIGNA 

UNITS 

REQUIRED 

RANGE 

POSITIVE 

DIRECTION 

REMARKS 

Position 

Error  N/S 

nai 

0-999.9 

North 

Position 

Error  E/W 

nai 

0-999.9 

Bast 

Latitude 

radians 

±pi 

North 

Long! tude 

radlrns 

♦pi 

East 

Inertial 

Altitude 

ft 

-1060  to 
♦80337.5 

♦Z 

Accuracy: 
Jitter  : 

150 

12 

Coaputed  Course 
Deviation 

radians 

♦pi 

CW  WRT 

Selected  Course 

Residual  Tilt  X 

arc  sec 

♦429.406 

R.H.  WRT  ♦X 

Residual  Tilt  Y 

arc  sec 

♦429.406 

R.H.  WRT  ♦T 

BITE  Sumaary 
Words  (2) 


Alpha  Display 
Characters  (3) 

Left  f,  Right 
HISC  Display 

Backup  INU/  'DU 
Hode  Word,  left 
&  Right  HISC 

Display  &  Alpha 
Display  Charac¬ 
ters  (3) 

Fault  Acknowledge 
Calibrate  Hode 


Align  Status 


Great  Circle 
Steering  Error 

radians 

IPi 

CW  WRT 

True  Track 

Relative  Bearing 

radians 

♦pi 

CW  WRT 

True  Beading 

NOT*-  R.H.  WRT  (Right  Hand  With  Respect  To). 
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OUTPUTS  (cont.d) 


SIGNAL 

UNITS 

REQUIRED 

RANGE 

POSITIVE 

DIRECTION  REMARKS 

Selected  Mag 
Course 

radians 

+pl 

CW  VRT 

Mag  North 

Magnetic  Hdg  to 
to  Selected 
Waypoint/Mark- 
point 

radians 

+pl 

CW  WRT 

Hag  North 

True  Airspeed 
in  Use 

knots 

0-999 

— 

Ground  Speed 

knots 

0-2000 

— 

Wind  Speed 

knots 

0-999 

— 

Vlnd  Di'ection 

radians 

±P* 

CW  V»P.T 

True  riorth 

Distance  to  Go 

nmi 

0-3999.9 

— 

riffle  to  Go 

seconds 

0-65536 

— 

Magnetic  &  True 
Ground  Track 

radians 

IPi 

•  CW  WRT 

Mag/True  North 

Magnetic 

Variation 

degrees 

+180.0 

CW  WRT 

True  North 

Drift  Angle 

radians 

IPI 

Right  Drift 

WRT  Aircraft  Centerline 

Convergence 
Factor  in  Use 

— 

0-1.00000 

« 

Desired  Grid 
&  Present  Grid 
Heading 

radians 

+pi 

CW  WRT 

Grid  North 

UTM  Coordinates 

(Saae  as  UTH  Inputs,  Page  82] 
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RBOUIKED  rUSlTlVE 


SIGNAL 

UNITS 

RANGE 

DIRECTION 

REMARKS 

Present 

nni/h 

Accuracy: 

0.0  nmi/h  CEP 

Position 

0.65  nmi/h  (CEP)  for 
Plights  (2-10  Hrs) 

Attitude  Tiac 

Microsec 

0  to 

Accuracy: 

100 

Tag 

4,194,304 

Jitter  s 

64 

Pitch  Rate 

Rad/s 

±2  pi 

Nose  Up 

Accuracy: 

0.00075 

Jitter  : 

0.00035 

Yav  Rate 

Rad/s 

*2  pi 

CV  VRT 

Accuracy: 

0.00075 

X  Axis 

Jitter  : 

0.00035 

Roll  Rate 

Rad/s 

^2  pi 

Right  Bank 

Accuracy: 

0.00075 

Jitter  : 

0.00035 

Pilch 

Rad/s2 

+4  pi 

Nose  Up 

Accuracy: 

0.17 

Acceleration 

Jitter  : 

0.0087 

Yaw 

Rad/s2 

>4  pi 

CW  VRT 

Accuracy: 

0.17 

Acceleration 

Jitter  : 

0.0087 

Roll 

Rad/s2 

♦4  pi 

Right  Bank 

Accuracy: 

0.17 

Acceleration 

Jitter  : 

0.0007 

Lateral 

fps2 

+512 

Right 

Accuracy: 

2.0 

Acceleration 

Jitter  : 

0.1 

Longitudinal 

fps2 

+512 

Forward 

Accuracy: 

2.0 

Acceleration 

Jitter  ; 

0.1 

Nornal 

fps2 

+12 

Up 

Accuracy: 

2.0 

Acceleration 

Jitter  : 

0.1 

Velocity  North 

fps 

+42048 

North 

Accuracy: 

2.5 

Jitter  : 

0.125 

Velocity  East 

fp32 

+2048 

East 

Accuracy: 

2.5 

Jitter  : 

0.125 

Velocity 

fps 

+  1024 

Up 

Accuracy: 

2.0 

Vertical 

Jitter  : 

0.25 

NOTE:  See  TABLES 

VI -2b  and 

data  format 

sections  for  refresh  and 

ti^nsmission  rates,  Table  VI -3. 
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INTBWTIONALLY  LEFT  BLANK 
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APPENDIX  III 


ANALOG/DISCRSTB  SIGNAL  INTERFACE 

t 
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ATiALOG/DISCRETE  INPUTS 


SIGNAL 


INU  TURN-ON 


UNITS/REQUIRED  RANGE 


POSITIVE  SENSE 


Continuity  or  open  on  Cont>INU  OH 

J-131  pina  8  and  28 


c  X  -  volts  nin  oiti  xnu  rt 
P-131  pin  51-+2.4V  to  45.5V 
pin  17-40. OV  to  40.4V 
Logic  0  -  -2  volts  nin  diff  INU  Backup 
P-131  pin  51*40. OV  to  40.4V  Controller 


ATTITUDE  NODE  28  volts  DC  or  Open 


SELECTED  COURS 


vmmi. 


28  volts  «  True 


CV  VRT  Hag  Nort 


REMARKS 


Discrete 
(Note  1) 


Conpl^mentary 

Differential 


Discrete-lNU 
load>10K  ohns 


volts  DC  or  Open 


NOTE  1:  Turn-off  via  Hux  Bus  or  by  the  absence  of  the  INU  "on”  discrete. 

NOTE  2:  This  input  nay  be  froa  one  C0SB-l0-AS-4t  or  equivalent,  3  vire  synchro 
or  froa  tvo  CDSH-lO-AS-4  synchros  connected  in  parallel.  Only  one  synchro  will 
transait  at  a  tiae.  Synchro  high  null  electrical  zero  shall  be  at  zero  degrees 
for  the  North  selected  course. 


DUAL  ANALOG  OUTPUTS 


SIGNAL 


RANGE/POSITIVE  SENSE 


ACCURACY 


REMARKS 


ROLL  (Note  1)  0-to  359.9  degrees/Right 

SO  Hz  Hiniaua  Bank 

Refresh  Rate 


0.067  Synchro  Buffered  (X  4 


PITC 
50  Hz  Hiniaua 
Refresh  Rate 


COMPUTED 
COURSE  DEV 
12.5  Hz  Hiniaua 
Refresh  Rate 


egrees/Nose 


degree 

(RMS) 


degree 

(RMS) 


4/-IO  degrees  (4/-] 
per  Bar  to  Right 


UA8F1  lAHP 


T  legs  buffered, 

Z  leg  grounded  at  the 
buffer  output  within 
the  INU 


LiTTB  rmi  n  4  <*  tv  y 


T  legs  buffered, 

Z  leg  grounded  at  the 
buffer  output  within 
the  INU) 


ninlaua,  load  to  each 
output 


NOTE  1:  Each  output  shall  be  froa  separately  driven  buffers  and  be  capable  of 
driving  one  5000  oha  4SX  balanced  load  and  tvo  ADI  loads  of  the  type  CTH-8-A-6 
or  equivalent,  with  equivalent  Zso  -  47  4  J74  ohas  line  to  line.  Phase  shift 
shall  be  plus  14,  plus  or  alnus  4  degrees  lead.  The  synchro  output  signals  must 
interface  with  equipaents  utlli  ing  either  high  or  low  null.  Selection  aust  be 
made  external  to  the  INU.  The  roll  and  pitch  synchro  output  high  null 
electrical  zero  shall  be  at  zero  degrees  roll  and  pitch  indication  when  pin  25 
on  J-132  is  open  (not  grounded).  With  pin  25  on  J-132  grounded,  zero  roll  and 
pitch  indication  shall  be  provid^^d  at  180  degrees  roll  and  pitch  synchro  output 
angles.  Vhen  grounded,  pin  25  shall  be  tied  to  pin  27. 
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not:  When  interfaced  with  the  unique  CDU,  this  output  shall  be  shifted  in 
phase  by  180  degrees  (i.e.  positive  sense  is  Bar  to  left).  This  output  shall 
also  be  synchronised  vith  the  TO/FROH  output  to  siaulate  operation  riailiar  to  a 
TACAN  or  VOR  operation,  i.e.  ABS(Great  Circle  Bearing  -  Selected  Course)  <  90 
degrees  results  in  a  TO  indication;  a  FROM  indication  results  whenever  ABS(Great 
Circle  Bearing  -  Selected  Course)  >  90  degrees. 


SINGLE  ANALOG/DISCRBTE  OUTPUTS 


SIGNAL 

RANGE/POSITIVE  SENSE 

ACCURACY 

REMARKS 

COMPUTED 

RANGE  TO 
STBERPOINT 
(Note  1) 

1.562S  Hs  Hin 
Refresh  Rate 

0-9^^/Range  Increase 

0.5  nei 
(RMS) 

Tvo  sets  oi  three 
each  HSI  synchro 
loads,  type  CRB-8- 
A-1,  single  Zso  • 
(104-J45)  ohes,  aln. 
Line- to-Llne;  104-6 
degrees  lead  phase 
shift. 

COMPUTED  STR- 
PT  RBUTIVE 

BRG  (Note  1) 
12.5  Hs  Min 
Refresh  Rate 

0-359.9  degrees/Clockvise 
Increasing  Course 

4-/-0.5  deg 
(MAX) 

Tvo  BSI  CTH-8-A-6 
synchro  loads, 
single  Zao«(1204- 
J450)ohBS,  eln  line 
-to-Llne,  4-/-1  deg 
phase  shift 

HAG  HEADING 
(PI ‘TPORM  HDG 

I  iT  MODE) 

(Note  1) 

50  Hz  Kin 
Refresh  Rate 

0-359.9  degrees/increasing 
Heading  VRT  Magnetic 

North 

0.2 

degree 

(RMS) 

Shall  be  capable  of 
driving  tvo  HSI  and 
one  TAC^  synchro 
loads.  Coeblned  Zso 
•  (474-J74)  ohes  aln 
Line-to-Llne;  -•’14 

4-/-  4  degrees  lead 
phase  shift. 

TO/' FROM 
(Note  2) 

0  t/-  30  uAMPS  -  No  Flag; 
4-325  4^/-  100  uANPS  -  TO; 
-325  4^/-  100  uAMPS  .  PROM 

This  discrete  shall 
be  capable  of  driv¬ 
ing  tvo  BSI  TO/PROM 
flags  with  a  coebi- 
ned  load  of  100  ohms 
(200ohBs  each)4-/-15X 

ATTITUDE 

- - 

Open  or  Aircraft  28  VDC 
(28  VDC  .  True) 

This  discrete  shall 
be  capable  of  driv¬ 
ing  tvo  ADI  flags 
vith  a  coabined 
load  of  750  ohas 
ainiauB  (1300  ohas 
each). 
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SINGLE  ANALOG/DISCPETE  OUTPUTS  (Cont.d) 


r  SIGNAL 

RANGE/ POSITIVE  SENSE 

ACCURACY 

REMARKS 

HAG  HEADING 
be  GOOD 
driving  one 
ohm 
load. 

'Open  or  Aircraft  28  VDC 
(28  VDC  •  True) 

♦10 

This  discrete  shall 
capable  of 

720 

percent 

MAG  HEADING 
be  BAD 

driving  one 
ohm 
load. 

Open  or  Aircraft  28  VDC 
(28  VDC  •  True) 

♦10 

This  discrete  shall 
capable  of 

720 

percent 

Note  1:  Null  requireacnts  for  outputs  to  KSIs  are  as  follows t 

a.  CoBputed  Range  to  Steerpoint  Outputs.  High  null  electrical  sero 
shall  be  at  sero  degrees  for  a  sero  range  indication.  Increasing  synchro 
output  angle  to  36  degrees  shall  result  in  a  "1**  being  displayed  on  the  HSZ 
range  readout  for  each  synchro.  Increasing  nuaerical  range  readings  shall 
be  indicated  for  each  36  degrees  increase  in  each  synchro  output. 

b.  Computed  Steerpoint  Relative  Bearing  Output.  High  null  electrical 
zero  shall  be  at  synchro  output  angle  of  180  degrees. 

c.  Magnetic  Heading  Output.  High  null  electrical  sero  shall 
correspond  to  a  synchro  angle  of  zero  degrees  at  the  North  heading. 

Note  2s  Vhen  interfaced  with  the  Unique  CDU»  this  output  shall  be  shifted 
in  phase  by  180  degrees  <l.e.  •»-32S  ■flOO  uANPS  -  PROM).  TO/PROM 

indications  shall  be  consistent  vith  the  operation  expected  vhen  being 
driven  by  a  TACAN  or  VOR  and  shall  be  synchronised  with  the  Computed  Course 
Deviation  output,  i.e.  |Great  Circle  Bearing  -  Selected  Course!  <  90 
degrees  results  in  a  TO  indication;  whenever  {Great  Circle  Bearing  - 
Selected  Course}  >  90  degrees,,  the  result  is  a  mOH  indication. 
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accid«ntftt  cabla  ravaraal  dodt  not  cauaa  damaoa  to 
tha  INU  during  inatallatlon/Intagration  or  attachmant 
to  taat  equipment. 


NOTES 


Identification  of  vendor  box  by  Autonated  Test  Equipnent  shall  be 
accomplished  by  a  resistive  load  being  placed  between  pins  44  and  45  of 
connector  F-132.  The  following  resistive  loads  shall  identify  vendors: 


LOAD  (OHMS) 


Rockwell  Collins  Division -  OPEN 

Delco - ^ -  1000 

General  Electric -  2000 

Hamilton  Standard -  3000 

Honeywell - - -  4000 

Lear  Siegler -  5000 

Litton  Guidance  and  Control  Systems  Division -  6000 

Litton  Aeroproducts  Division - - - -  7000 

Northrop- - -  8000 

Raytheon -  9000 

Rockwell  Autonetics  Division -  10000 

Singer  Kearfott  Division -  11000 

Sperry - 120OO 

Teledyne - 13000 
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50.0  MOUNTING  ORIENTATION  AND  SOFTWARE  BORBSIGHTING. 


50.1  IntrodMction.  The  purpose  of  this  section  is  to  provide  the  ability 
to  nount  the  xNlt  in  any  orientation  in  the  aircraft  and/or  to  allov 
software  boresighting  of  the  INU  to  the  aircraft  to  compensate  for  known 
mechanical  misalignment  of  the  INU  mounting  rack  assembly  relative  to  the 
aircraft  axes. 

50.1.1  Expected  Use.  The  orient  function  is  defined  as  an  operational 
mode.  It  is  expected  that  entry  and  control  of  this  mode  shall  be 
implemented  by  the  weapon  system  integrator  as  an  automatic  part  of  the 
overall  system  initialization  process.  Except  for  maintenance  actions 
after  a  system  component  change,  the  orient  mode  shall  not  be  made 
routinely  available  to  operators.  Caution  should  be  exercised  in  system 
integration  to  ensure  this  mode  will  not  be  entered  at  inappropriate  times. 

50.2  Reference  Frame  and  Axis  Definitions.  The  orientation  of  the  INU 
shall  be  referenced  to  aircraft  body  roll,  pitch,  and  yaw  axes  (Xb'  Yb'  antj 
Zb).  The  INU  nount  and  If’U  chassis  axes  are  assumed  to  "e  coincident.  The 
orthogonal  axes  referenced  to  the  INU  chassis  (Xr'  Yr  and  Zr)  shall  be  with 
respect  to  the  center  of  the  precision  diamond  mounting  alignment  pin  as  it 
emerges  from  the  INU  mount  and  are  defined  for  the  default  orientation  as 
shown  in  Figure  13. 

a.  The  inertial  instruments  are  assumed  to  be  rotated/translated  to 
the  INU  chassis  (Xr'  Yr'  and  Zr).  The  INU  manufacturer  shall  include 
internal  provisions  for  establishing  the  inertial  instrument  axes  with 
respect  to  the  INU  chassis  axes;  however,  such  provision  shall  be  separate 
from  and  transparent  to  corrections  for  orientation/boreslghting. 

b.  The  location  and  orientation  of  the  instruments  within  the 
chassis  relative  to  the  precision  diamond  mounting  pin  shall  be  made 
available  in  113-07  through  113-15. 

50.2  i.  Order  of  Rotation.  The  processing  of  orientation  and  boresight 
angle  data  shall  be  in  roll,  pitch,  and  yaw  order.  Note  that  this 
requirem'int  does  not  constrain  the  order  in  which  angle  data  is  entered 
into  tht  INU. 

50.3  Orientation  Term  Definitions.  The  terms  "Basic"  and  "total" 
orientjTtlon'will  be  used  throughout  this- section.  Basic  orientation  refers 
to  orien'istions  achifiVfid  by  orthogonal  <90  degrees)  rotations  of  the  INU 
chassis  abotJt  the  aircraft  body  axes  (Xb'  Yb  and  Zb)  without  additional 
rotations  as  a  result  of  boresight  corrections.  Total  orientation  is 
defined  as  the  sum  of  any  basic  orientation  and  any  boresight  correction 
(see  section  50.6)  that  the  IhO  must  apply  to  its  outputs.  Note  that  total 
orientation  as  defined  also  includes  any  correction  applied  by  the 
manufacturer  ;o  establish  the  inertial  Instrument  axes  with  respect  to  the 
INU  chassis  axes. 
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50.4  Bit  Field  Nuabering  Convention.  Throughout  this  section,  binary 
patterns  are  presentJ^  which  represent  data  bits  appearing  in  fields 
within  15-bit  words.  Data  bits  or  fields  are  referenced  by  bit  nuabers 
which  represent  bit  locations  as  follovst 

Bit  Nuaber  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16 

Binary  Data  0000101011101010 
MSB  ****a**ae**a  ***  *LSB 

For  exaaple,  the  binary  pattern  for  a  field  containing  bits  13-16  would  be 
shown  as  1010.  Likewise,  the  binary  pattern  for  bits  3-5  is  001.  Note 
that  bit  1  is  the  first  to  be  transaitted  in  a  serial  bit  streaa. 

50.5  Orientations. 


50.5.1  General .  Provision  is  aade  to  allow  the  INU  to  operate  in 
aultiple  orthogonal  orientations  in  the  aircraft.  Tha  operating 
orientation  shall  be  prograaaed  either  over  the  data  bus  or  by  reading  the 
orientation  directly  froa  external  hardware  using  aultiplexed  data  lines. 


30.5.2  Basic  Orientation  Range.  The  basic  orientations  are  0,  90,  180, 
and  .  270  degrees  about  each  oC  the  aircraft  body  roll,  pitch,  and  yaw  axes 
(Xb,  Yb,  and  Zb)  individually  ur  in  coabinatlon.  The  INU  shall  accept 
prograaning  coanands  for  the  entire  range  of  basic  orientations  regardless 
of  the  INU' a  ability  to  operate  in  the  conaanded  orientation.  If  a 
coaaanded  basic  (or  total)  orientation  will  result  in  INU  perforaance 
degradating  beyond  that  specified,  the  INU  shall  set  appropriate 
out-of-range  flag  bit(s)  in  the  Orient  Status  Word  and  INU  aode/control 
words. 


50.5.3  Perforaance.  Vi  thin  the  required  operating  capability,  the  INU 
shall  provide  specified  perforaance  when  aounted  in  any  basic  orientation 
In  the  aircraft.  The  INU  shall  be  able  to  accoaaiodate  coananded 
orientations  and/or  boreaight  angles  without  internal  aechanical  adjustaent 
to  or  repositioning  of  the  sensor  asseably.  All  INU  attitude,  velocity, 
and  acceleration  data  shall  be  corrected  internally  to  coapensate  for  INU 
orientation  so  that  the  data  will  be  correct  for  the  aircraft  axes  (Xb>, 
Yb>,  and  Zb>.  All  data  output  froa  the  INU  shall  bo  tu  correct  values  for 
the  air^'raft  body  axes  after  corrections  are  applied. 

50.5.4  Required  Operating  Capability.  The  required  ot crating  capability 
shall  coaply  with  the  values  shown  in  TABLE  V-1. 


R5Tr~(XFr35  "90* ,  180* ,  'digVdeii - 

Pitch  (Y>r>)  0,  90*,  180*,  270*  degrees 

Yaw  (Z>r>)  0,  90,  180,  270  degrees 

TABLE  V-1.  Required  Basic  Orientation  Capablll  y 
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50.5.5  Orientation  Programming.  Command  to  assume  any  basic  orthogonal 
orientation  shall  be  accomplished  via  data  bus  software  command.  The 
orientation  of  the  INU  relative  to  the  aircraft  body  ames  shall  be 
programmable  by  data  bus  software  command  and  by  reading  hardware  MUX  Data 
lines  for  any  specified  basic  orientation. 

a.  The  INU  shall  ignore  any  Orient/Boresight  command  which  is 
defined  to  be  a  prohibitcdt  Illegal,  or  reserved  function  command.  Bit  14 
(Illegal  Command)  of  106/108-22  shall  be  set  in  response  to  such  commands. 

50.5.5.1  Default  Basic  Orientation.  Upon  application  of  power,  the  orient 
function  shall  be  disabled  sn3  the  INU  shall  assume  the  default  basic 
orientation  of  0  degrees  roll,  0  degrees  pitch,  and  0  degrees  yaw.  The 
default  basic  orientation  shall  remain  in  effect  until  overridden  by 
command  of  Orient  mode  via  DOl-Ol  function  select  and  subsequent 
appropriate  command  and  data  Insert  via  001-02  and  DOl-03. 

50.5.5.2  Non  default  Orientations  Operation.  Operation  of  the  INU  in  any 
orientation  other  than  the  default  orientation  shal*  require  programming 
via  the  data  bus.  Entry  of  orientation  commands  and  data  shall  be  possible 
only  when  the  INU  is  in  the  ORIENT  mode. 

50.5.5.2.1  Orient  Mode.  The  purpose  of  the  Orient  node  is  to  prevent 
inadvertent  progrannlug  of  orientations  or  boresight  angles  into  the  INU 
while  in  noroial  operation.  Any  attempt  to  enter  orientation/boresightlng 
commands  or  data  when  the  INU  is  not  in  the  ORIENT  mode  shall  invoke  an 
Illegal  command  error. 

a.  The  Orient  mode  may  only  be  entered  from  the  STANDBY  node. 
Entry  into  the  ORIENT'  mode  shall  be  commanded  via  DOl-Ol  CDU  control  word  1 
Function  Select  Code  01101  (ORIENT). 

b.  When  the  INU  is  in  the  ORIENT  mode,  orientation  and  boresight 
command  programming  and  angle  data  programming  shall  be  by  the  D01-02  CDU 
Control  Vord  2  commanding  ORIENT  Connand/Data  Insert.  The  ORIENT  Command/ 
Data  Insert  code  for  DOl-02  bits  6-10  shall  be  01100  (ORIENT  Command/Data 
Insert). 


c.  Following  selection  of  Orient  node  via  DOl-Ol  and  command  of 
ORIENT  Coaaand/Data  Insert  via  DOI-02,  the  actual  orientation  and  boresight 
functions  to  be  initiated  must  be  specified  via  the  Orient  Control  Vord 
(001-03).  The  structure  of  the  Orient  Control  Vord  DOl-03  is  shown  in 
Appendix  VI  Section  I  Format  XIII. 
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so. 5. 5. 2. 2  tton-dctault  Orlgntation  Co—and.  In  order  to  operate  the  INU  In 
a  non-default  orientation,  the  InU  aust  be  coMunded  to  the  Orient  node  via 
both  001-01  Orient  function  select  and  001-02  Orient  coMtand  and  data 
Insert.  Data  bits  1  and  2  of  the  Orient  Control  Word  (001-03)  deternlne 
whether  the  orient  function  Is  enabled. 

a.  Data  bit  1  set  to  logic  1  shall  enable  the  orient  function.  Vhen 
the  orient  function  is  enabled,  the  INU  shall  assune  the  basic  orthogonal 
orientation  which  is  specified  by  basic  orientation  data  bits  stored  in  the 
Orient  Status  Word.  The  stored  basic  orientation  oust  have  been  previously 
specified  for  each  axis  and  shall  override  the  default  orientation  asauaed 
during  power-up  when  the  orient  function  is  enabled. 

b.  Data  bit  1  set  to  logic  0  shall  disable  the  orient  function.  In 
this  condition,  the  INU  shall  asauae  the  default  orientation.  The  stored 
values  for  basic  orientation  shall  not  be  altered  but  shall  not  be  used  to 
correct  INU  outputs. 

30.5.6  Basic  Oriytation  Storage.  The  basic  orientation  shall  be  stored  in 
bits  3-6  of  tfie  drient  Status  word  (Miscellaneous  Paraaeter  36).  The  basic 
orientation  for  each  axis  shall  ^  encoded  as  unsigned  two-bit  binary 
values.  Miscellaneous  Paraaeter  36  shall  be  non-volatile;  however,  it 
shall  be  set  to  all  zeroes  upon  power-up.  Therefore,  any  non-default 
orientation  aust  be  prograaaed  during  the  INU  initialization  sequence 
following  any  shutdown. 

SO. 5. 6.1  Basic  Orientation  Entry.  Basic  orientation  shall  be  entered  into 
the  Orient  Status  Word  (NiseellMeous  Paraaeter  36)  according  to  the  aethod 
specified  by  the  binary  pattern  of  data  bits  3,  4,.  and  5  of  the  Orient 
Control  Vord  001-03.  Directly  storing  data  via  Miscellaneous  Paraaeter 
Insert  to  Miscellaneous  Paraaeter  36  shall  not  be  peraitted;  and  any 
atteapt  to  do  so  shall  invoke  an  "illegal  coaaand"  error.  The  functions  of 
bits  3,  4,  and  5  of  001-03  are  described  below. 

a.  Binary  pattern  000  shall  coaaand  that  no  basic  orientation  is  to 
be  entered.  Values  previously  stored  in  the  Orient  Status  Vord  shall 
reaaln  unaltered. 

b.  Binary  pattern  001  shall  coaaand  coaparison  or  reprogrsanlng  of 
basic  orientation  data  stored  in  the  Orient  Status  Vord  according  to  the 
the  option  selected  by  data  bit  6  of  the  Orient  Control  Vord. 

1.  If  data  bit  6  of  Orient  Control  Vord  specifies  Coapare 
Entered  Data  (Bit  6  set  to  0),  data  froa  subsequent  vord  001-04  shall  be 
coapared  to  corresponding  values  stored  in  the  Orient  Status  Vord.  The 
results  of  the  coaparison  shall  be  reflected  in  the  Orient  Status  Vord 
Entered  Data  Coapare  bit  (bit  9).  The  stored  values  shall  reaaln 
unaltered. 


2.  If  data  bit  6  of  the  Orient  Control  Vord  specifies  Store 
Entered  Data  (Bit  6  set  to  1),  data  froa  subsequent  word  DOl-04  shall 
overwrite  previously  stored  data  in  the  appropriate  bits  of  the  Orient 
Status  Word. 
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c.  Binary  pattern  100  combined  vith  appropriately  set  MUX  Data  Read 
Select  Bits  (bits  7-10)  shall  command  the  specified  hardware  MUX  Data  Input 
values  to  be  read  and  either  compared  to  or  stored  in  appropriate 
corresponding  bit  locations  in  the  Orient  Status  Word.  Comparison  or  store 
function  is  selected  by  bit  6. 

1.  If  data  bit  6  of  the  Orient  Control  Word  specifies  Compare 
Entered  Data  (Bit  6  set  to  0),  the  data  appearing  at  the  MUX  Data  Input 
pins  is  compared  to  corresponding  bits  in  the  appropriate  Orient  Status 
Word  storage  location.  The  results  of  the  comparison  shall  be  reflected  in 
the  Orient  Status  Vord  Entered  Data  Compare  bit  (bit  9).  The  stored  values 
in  the  orientation  control  bits  of  the  Orient  Status  Vord  shall  remain 
unaltered. 


2.  If  data  bit  6  of  th  Orient  Control  Vord  specifies  Store 
Entered  Data  (Bit  6  set  to  1),  th  l^ta  appearing  at  the  MUX  Data  Input 
pins  shall  overwrite  previously  ste  data  in  the  corresponding  bits  in 
the  appropriate  Otien*;  Status  Vord  ^orage  location. 

d.  Binary  pattern  101  shall  command  that  all  basic  orientation  bits 
stored  in  the  Orient  Status  Vord  shall  be  set  to  zero. 

50.5.6.1.1  Software  Basic  Orientation  Entry  Format.  Vhen  the  Orient 
Control  Vord  D01-03  specifies  data  bus  entry  o^  basic  orientation  (bits  3, 
4  and  S  of  DOl-03  set  to  binary  001),  bits  in  subsequent  data  word  DOl-04 
shall  represent  unsigned  2-bit  values  encoded  to  represent  basic  orthogonal 
orientations  in  each  of  the  roll  (X>r>),  pitch  (T>r>),  and  yaw  (Z>r>)  axes. 
The  format  for  Che  basic  orientation  data  word  is  shown  in  Appendix  VI, 
Section  I  Format  XIII. 

50.5.6.1.2  Hardware  Orientation  Bntry  Format.  Entry  of  basic 
orientation  data  via  the  tUlT  Data  Input  lines  (tKU  connector  P132  pins  24, 
29,  39  and  49)  shall  occur  whan  appropriate  bits  in-  DOl-03  command  hardware 
read/coapare  or  hardware  read/store  functions.  Binary  data  representing 
the  values  of  interest  shall  be  placed  by  external  hardware  onto  the  MUX 
Data  Input  lines  according  to  the  binary  pattern  appearing  on  the  MUX  Data 
Read  Select  lines  (P132  pins  13,  14,  15  and  16).  The  binary  pattern 
presented  on  the  MUX  Data  Read  Select  pins  shall  be  specified  by  bits  7-10 
of  DOl-03  as  shown  in  Appendix  VI.  Note  that  although  a  four-bit  wide  data 
field  is  read  for  each  MUX  Data  Read  Select  function,  the  full  four  bit 
field  is  used  only  for  reading  boresight  angle  data.  For  the  basic 
orientation  data  read  function,  only  bits  1  and  2  in  the  four  bit  wide 
field  represent  variable  data.  Bits  3  and  4  in  the  field  shall  be  set  to 
logic  0  by  the  external  hardware  vhen  reading  basic 

orientation  data. 
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so. 5.6. 2  Baaic  Orientation  Readout.  stored  basic  orientation  shall  be 
readable  froa  the  iMU  via  113-17  or  a  Hiscellaneous  Paraaeter  Read  of 
Miscellaneous  raraaeter  storage  location  36  (Orient  Status  Word).  The 
foraat  of  the  data  presented  shall  depend  upon  the  aethod  used. 

a.  Readout  of  the  basic  orientation  via  Hiscellaneous  Paraaeter 
Read  of  data  stored  in  Miscellaneous  Paraaeter  36  shall  coaply  with  the 
Miscellaneous  Paraaeter  Read  Coraat  (Foraat  IX)  described  in  appendix  VI. 
The  ASCII  characters  presented  shall  display  the  basic  orientation  as 
described  in  TABLE  V-3. 

b.  Readout  of  113-17  shall  present  the  Orient  Status  Vord  and 
shall  coaply  with  the  foraat  ahovn  for  the  Orient  Status  Vord  shovn  in 
section  50.7.  thin  113-17  data  bits  3-8  shall  present  the  basic 
orientation  data. 

50.6  Boresighting. 

50.6.1  General .  Boresighting  the  INU  in  the  aircraft  aay  be  accoaplished 
by  the  traditional  aechanical  aethodSt  by  software,  or  by  a  coablnation  of 
both.  Provision  is  aade  to  allow  software  boresight  corrections  to  be 
entered  either  over  the  data  bus  or  by  reading  correction  values  directly 
free  external  hardware  using  aultiplexed  data  lines. 

50.6.2  Boresight  Range.  The  software  boresight  correction  angle  range 
shall  Be  *  45  degrees  in  each  of  the  INU  roll,  pitch,  and  yaw  axes  (X>r>, 
T>r>'  and  ''Z>r>)  individually  or  In  coabination.  Software  boresight 
corrections  nay  be  applied  to  any  basic  orientation,  thus  allowing 
operation  in  any  total  orientation  in  the  aircraft.  The  INU  shall  accept 
prograaning  conaands  for  the  entire  range  of  boresight  corrections 
regardless  of  the  INU.s  ability  to  operate  using  the  correction  progranaed 
or  to  operate  in  the  total  orientation  resulting  froa  application  of  the 
correction.  If  a  conaanded  boresight  correction  and/or  resulting  total 
orientation  will  result  in  pcrforaance  degrading  beyond  that  specified,  the 
INU  shall  set  appropriate  out-of-range  and/or  degraded  perforaance  flag 
blt(s)  in  the  Orient  Status  Vord  and  INU  aode/control  words.  Entry  of  any 
boresight  angles  greater  than  *  45  degrees  shall  also  set  the 

boresight  angle  out  of  range  flags. 

50.6.3  Perfyaancc.  Vithin  the  ainlaua  required  operating 
capabili ty, the  INU  shall  provide  specified  perforaance  when  coaaanded  to 
use  any  specified  boresight  correction  value  applied  to  any  ba.sic 
orientation  which  the  INU  is  required  to  accoaaodate  in  TABLE  V-1.  The  INU 
shall  accoBBodate  coaaanded  boresight  corrections  without  internal 
aechanical  adjustaent  to  or  repositioning  of  the  sensor  asseably.  All  INU 
attitude,  velocity,  and  acceleration  data  shall  be  corrected  internally  to 
coapensate  for  total  orientation  so  that  the  data  will  be  correct  for  the 
aircraft  axes  (X>b>,  Y>b>,and  Z>b>).  All  data  output  froa  the  INU  shall  be 
the  correct  values  after  corrections  are  applied. 
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50.6.4  Required  Operating  Capability.  The  required  operating  capability 
shall  comply  with  the  values  shown  in  TABLE  V-2  below. 


Roll  (X>r>)  +3  degrees 
Pitch  (y>r>)  +3  degrees 
Yaw  <Z>r>)  +3  degrees 


TABLE  V-2.  Required  Boreslght  Correction 
AFout  Any  Sasic  Orientation 


50.6.5  Boreslght  Programming.  Command  to  apply  boreslght  corrections  shall 
be  accomplished  via  oata  bus  software  command.  The  boreslght  correction 
angles  applied  to  the  INU  outputs  shall  be  programmable  by  via  data  bus 

oftware  command  and  via  hardware  read  of  the  boreslght  multiplex  data 
lines  for  the  entire  range  of  boreslght  corrections. 

50.6.5.1  Default  Boreslght  Operation.  Upon  application  of  power,  the 
INU  shall  assume  the  default  condition  of  boreslght  correction  disabled. 
Stored  boreslght  correction  angles  shall  remain  unaltered  but  shall  not  be 
used  for  correction  of  INU  data  output.  The  default  condition  shall  remain 
in  effect  until  overridden  by  command  of  Orient  mode  via  DOl-Ol  function 
select  and  subsequent  appropriate  coii>aanJ  and  data  Insert  via  DOl-02  and 
DCl-03. 

50.6.5.2  Non-Default  Boreslght  Qpyation.  Because  borcsighting  is  an 
extension  o^  the  Orient  modeV  the  xNU  must  be  be  commanded  to  the  Orient 
mode  via  both  DOl-Ol  function  select  and  DOl-02  Orient  command  and  data 
insert  to  enable  and  program  boreslght  corrections.  Boreslght  correction 
is  enabled  by  setting  data  bits  1  and  2  of  DOl-03  to  binary  pattern  11 
(Orient  On/Boresight  ON).  INU  operation  involving  boreslght  corrections 
shall  require  simultaneous  specification  of  a  b  sic  orientation  to  which 
the  corrections  shall  be  applied. 

a.  Vhen  boreslght  correction  is  enabled,  the  boreslght  correction 
values  stored  in  non-volatile  memory  shall  be  applied  to  the  specified 
basic  orientation  to  achieve  correct  INU  data  output  for  the  resulting 
total  orientation. 

b.  When  boreslght  correction  is  disabled,  correction  angles  previously 
stored  remain  unaltered,  but  are  not  used  to  correct  INU  output  data  for 
the  commanded  basic  orientation. 

50.6.6  Boreslght  Correction  Angle  Storage.  The  boreslght  correction  angles 
which  are  applied  to  the  INt)  roll  (X>r>),  pit*  t  (Y>r>),  and  yaw  (Z>r>)  axes 
shall  be  stored  in  Hisrellaneous  Parameters  37,  38,  and  39  respectively. 
The  angles  shall  be  stored  as  signed  16-bit  binary  values  as  described  in 
Format  XIII  in  Appendix  VI.  Miscellaneous  Parameters  37,  38,  and  39  shall 
be  non-volatile  and  shall  retain  their  stored  valaes  through  INU  turn  on 
and  turn  off  sequences  until  re-programmed  by  appropriate  command  sequence. 
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bU.b.6.1  Bores iaht  Aimle  Bui«sighi  aiigl^o  b«  «iileiea  luio 
Miscellaneous  ^araneters  37,  18,  and  39  according  to  the  Method  specified 
by  the  binary  pattern  of  data  bits  3,  4,  anH  5  of  the  Orient  Control  Word 
DOl-03.  Directly  storing  data  via  Miscellaneous  Paraaeter  Insert  to 
Miscellaneous  Parameters  37,  38,  and  39  shall  not  be  permitted;  and  any 
attempt  to  do  so  shall  invoke  an  "illegal  command"  error.  The  functions  of 
bits  3,  4,  and  5  of  DOl-03  are  described  below. 

a.  Binary  pattern  000  shall  command  that  no  boresight  data  is  to  be 
entered.  Values  previously  stored  in  Miscellaneous  Parameters  37-39  shall 
remain  unaltered. 

b.  Binary  pattern  010  shall  command  comparison  or  reprogramming  of 
boresight  angles  stored  in  Miscellaneous  Parameters  37-39  according  to  the 
the  option  selected  by  data  bit  6  of  the  Orient  Control  Word. 

1.  If  data  bit  6  of  Orient  Control  Word  specifies  Compare  Entered 
Data  (Bit  6  set  to  0).  data  from  subsequent  words  DOl-04,  DOl-05,  and 
DOl-06  shall  be  compared  to  values  stored  in  Miscellaneous  Parameters  37, 
38,  and  39  respectively.  The  results  of  the  comparison  shall  be  reflected 
in  the  Orient  Status  Word  Entered  Data  Compare  bit  (bit  9).  The  stored 
values  shall  remain  unaltered. 

2.  If  data  bit  6  of  the  Orient  Control  Word  specifies  Store 
Entered  Data  (Bit  6  set  to  1),  data  from  subsequent  words  D01-04,  D01-05, 
and  DOl-06  shall  overwrite  previously  stor^  data  in  Miscellaneous 
Parameters  37-39  respectively. 

c.  Binary  pattern  100  combined  with  appropriately  set  MUX  Data  Read 
Select  Bits  (bits  7-10)  shall  command  the  specified  hardware  MUX  Data  Input 
data  be  read  and  either  compared  to  or  stored  in  appropriate  corresponding 
bit  locations  in  Miscellaneous  Parameters  37-39.  Comparison  or  store 
function  is  selected  by  bit  6. 

1.  If  data  bit  6  of  the  Orient  'Control  Word  specifies  Compare 
Entered  Data  (Bit  6  set  to  0),  the  data  appearing  at  the  MUX  Data  Input 
p^ns  shall  be  compared  to  corresponding  bits  in  the  appropriate 
Miscellaneous  Parameter  storage  location.  The  results  of  the  comparison 
shall  be  reflected  in  the  Orient  Status  Word  Entered  Data  Compare  bit  (bit 
9).  The  stored  values  in  Miscellaneous  Parameters  37-39  shall  remain 
unaltered. 


2.  If  data  bit  6  of  the  Orient  Control  Word  specifies  Store 
Entered  Data  (Bit  6  set  to  1),  the  data  appearing  at  the  MUX  Data  pins 
shall  overwrite  previously  stored  data  in  the  cir res ponding  bits  in  the 
appropriate  Miscellaneous  Parameter  storage  location.  Additionally,  the 
first  command  to  store  MUX  Data  subsequent  to  a  reset  of  the  Hardware 
Boresight  Data  Store  Complete  flag  (bit’ 10  of  the  Orient  Status  Word)  shall 
cause  the  flag  to  be  set  to  logic  1  to  indicate  that  all  bits  of  the 
corresponding  angle  have  not  yet  been  reprogrammed.  The  flag  shall  remain 
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set  until  all  16  bits  of  the  selected  boresight  angle  have  been 
successfully  read  and  stored  at  w’ich  tiae  it  shall  be  reset  to  logic  0. 
An  atteapt  to  store  MUX  Data  Input  into  a  different  Miscellaneous  Parameter 
boresight  angle  storage  location  than  that  originally  selected  shall  not  be 
peraitted  while  the  Hardware  Boresight  Store  Complete  flag  is  set.  Any 
atteapt  to  do  so  shall  invoke  an  "illegal  command"  error. 

d.  Binary  pattern  110  shall  command  that  the  boresight  correction 
angles  stored  in  Miscellaneous  Parameters  37-39  shall  be  set  to  zero.  This 
command  shall  also  reset  the  Hardware  Boresight  Store  Complete  flag  (bit  10 
of  the  Orient  Status  Vord)  to  logic  0. 

50.6.6.1.1  Software  Boresight  Angle  Entry  Format.  When  the  Orient  Control 
Word  DOl-03  specifies  data  ous  entry  of  boresight  angles  (bits  3,  4  and  5 
of  001-03  set  to  binary  010),  subsequent  data  words  DOl-04,  DOl-OS,  and 
001-06  shall  represent  signed  16-blt  values  in  the  range  of  0  to  */-  45 
degrees  for  boresight  correction  to  the  INU  chassis  roll  (X>r>),  pitch 
(Y>r>),  and  yaw  (Z>r>)  axes  respectively.  The  format  for  these  angle  data 
words  is  shown  in  Format  XIII  in  Appendix  VI. 

50.6.6.1.2  Hardware  Boresight  Angle  Ent^  Format.  Entry  of  boresight  angle 
data  via  the  MUk  Data  Input  lines  (INU  connector  P132  pins  24,  29,  39  and 
49)  shall  occur  when  .  appropriate  bits  in  001-03  command  hardware 
read/compare  or  hardware  read/store  functions.  Binary  data  representing 
the  values  of  Interest  shall  be  placed  by  external  hardware  onto  the  MUX 
Data  Input  lines  according  to  the  binary  pattern  appearing  on  the  MUX  Data 
Read  Select  pins  (P132  pins  13,  14,  IS  and  16).  The  binary  pattern 
presented  on  the  MUX  Data  Read  Select  pins  shall  Le  specified  by  bits  7-10 
of  DOl-03  as  shown  in  Appendix  VI  Section  I  Format  XIII.  Note  that  all 
four  bits  of  the  four-bit  vide  field  represent  variable  data  when  reading 
boresight  angles. 

50.6.6.2  Boresight  Angle  Readout.  Stored  boresight  correction  angles  shall 
be  readaEIe  from  the  IRO  via  113-18  through  113-20  or  a  Miscellaneous 
Parameter  Read  of  Miscellaneous  Parameter  storage  locations  37,  38,  and  39. 
The  format  of  the  data  presented  shall  depend  upon  the  method  used. 

a.  Readout  of  the  boresight  angles  via  Miscellaneous  Parameter  Read  of 
angles  stored  in  Miscellaneous  Parameters  37,  38,  and  39  shall  comply  with 
the  Miscellaneous  Parameter  Read  format  (Format  IX)  described  in  Appendix 
VI.  The  ASCII  characters  presented  shall  display  the  boresight  angle  in 
the  following  manner:  sDHMMSS  where  s  represents  the  sign  character  (■•■  or 
-),  DD  represents  0  to  45  whole  degrees,  MM  represents  0  to  60  arc  minutes, 
and  SS  represents  0  to  60  arc  seconds. 

b.  Readout  of  the  boresight  correction  angles  via  113-18  through 
113-20  shall  be  a  signed  binary  representation  of  the  values  stored  and 
shall  comply  with  the  format  shown  for  words  DOl-04  through  DOl-06  in 
Appendix  VI.  113-18,  113-19,  and  113-20  shall  present  values  for  roll, 
pitch,  and  (X>r>,  Y>r>'  and  Z>r>)  boresight  corrections  stored  in 
Miscellaneous  Parameter  locations  37,  38,  and  39  respectively. 
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50 .  /  Oi  leiU  Smtus  Word  (Mlsccliangous  PaiaiuMtai  Jb)  . 

SO. 7.1  Description.  The  Orient  Status  Word  shall  reflect  the  on/off  status 
of  the  orient  and  boresight  functions,  the  selected  basic  orienta':ion, 
entered  data  conpare  flag,  hardware  boresight  store  complete  flag,  and 
orientation  and  boresight  range  check  flags.  The  structure  of  the  Orient 
Status  Vord  is  shown  in  TABLE  V-4. 


50.7.1.1  Orient  Mid  Boresight  On/Off  Status.  The  ON/OFP  status  of  the 
orient  and  boresight  functions  conaanded  via  DOl-03  shall  be  reflected  in 
bits  1  and  2.  The  binary  pattern  01  which  represents  an  illegal  coaaand 
shall  never  occur. 


50.7.1.2  Stored  Basic  Orientation.  The  basic  orientation  (default  or 
prograaned)  shall  be  reflected  in  data  bits  3  through  8.  When  Orient  node 
is  enabled,  the  basic  orientation  reflected  shall  always  be  that  bas^c 
orientation  which  the  INU  is  using  to  correct  its  data  outputs.  When 
Orient  node  is  disabled,  the  basic  orientation  reflected  shall  be  either 
the  default  orientation  aasuaed  at  power-up  or  the  last  prograaned  basic 
orientation. 

50.7.1.3  Entered  Data  Conpare  Flag.  The  value  of  the  entered  data  conpare 
■flag  (bit  9)  shall  reflect  the  result  of  a  bit-wise  conparison  of  entered 
data  (via  data  bus  or  hardware  MUX  data  read)  and  the  corresponding  data 
stored  within  the  INU  whenever  any  comnanded  data  entry  function  specifies 
the  entry  conpare  option.  The  flag  shall  renaln  in  the  state  reHocting 
the  result  of  the  conparison  until  a  subse<iuent  entered  data  conpare  option 
connand . 

50.7.1.4  Boresight  Data  Store  Conplete  Flag.  The  Boresight  Data  Store 
Conplete  Flag  (bit  10)  shall  reflect  the  status  of  the  process  of  storing 
boresight  angle  data  either  via  the  data  bus  or  by  four-bit  fields  read 
fron  external  hardware  into  appropriate  bit  locations  in  the  16-bit 
boresight  angle  Miscellaneous  Paraneter  storage  locations. 

a.  The  flag  shall  be  set  to  logic  1  upon  receipt  of  a  connand  to  store 
data  bus  angle  data  and  it  shall  renaln  set  until  successful  storage  of  all 
boresight  angles  has  been  accoaplished  at  which  tine  it  shall  be  reset  to 
logic  0. 


b.  The  flag  shall  be  set  to  logic  1  upon  the  first  connand  to  store 
hardware  boresight  data  into  any  boresight  angle  storage  location.  It 
shall  remain  set  until  the  three  renaining  four-bit  hardware  data  fields 
have  been  successfully  read  and  stored  in  the  sane  16-bit  boresight  angle 
Miscellaneous  Paraneter.  After  successful  storage  of  all  16  bits  of  the 
particular  boresight  angle,  the  flag  shall  be  reset  to  logic  0.  Note  that 
the  four-bit  fields  may  be  read  and  stored  in  any  sequence;  however,  all  16 
bits  of  the  angle  data  must  be  read  before  the  flag  is  reset.  An  attei^ipt 
to  read  and  store  hardware  data  into  a  different  Miscellaneous  Paraneter 
than  that  originally  begun  shall  not  be  peruitted  until  that  angle  has  been 
completely  reprogrammed.  An  attempt  to  do  so  shall  invoke  an  "illegal 
command”  error. 
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c.  Enabling  the  boresight  function  aihall  not  be  pernitted  vh.le  the 
flag  is  set.  An  attempt  to  do  so  shall  invoke  an  "illegal  command"  error. 

d.  The  flag  shall  be  reset  by  complete  storage  of  hardware  NUX  Data 
into  the  16-bit  angle,  a  command  to  clear  all  boresight  angles,  cr 
successful  storage  of  boresight  angles  via  data  bus  entry. 

50.7.1.5  Orient  and  Boresight  Range  Check  Flags.  The  orient  and  boresight 
range  chect  flags  shall  reflect  the  ability  of  the  INU  to  operate  using  the 
basic  orientation,  boresight  angles,  and  resulting  total  orientation  which 
would  be  in  effect  if  the  stored  orientation  and  boresight  values  were 
used.  The  values  of  the  range  check  flags  (bits  11,  12,  and  13)  shall 
reflect  potent:  al  use  of  stored  values  regardless  of  whether  orient  or 
boresight  functions  (determined  by  bits  1  and  2)  are  on  or  off. 

50.7.2  Orient  Status  Word  Storage.  The  Orient  Status  Word  shall 
be 

stored  in  Miscellaneous  Parameter  36. 

a.  Miscellaneous  Paraaoter  36  shall  be  non-volatile  memory  and  shall 
be  set  to  all  zeroes  upon  power-up.  After  power-up,  appropriate  bits 
within  the  Orient  Word  shall  be  set  by  the  INU  according  to  the  results  of 
internal  calculatlons/operations  and/or  in  response  to  Orient  Control  Word 
(DOl-03)  commands. 

b.  Miscellaneous  Parameter  36  shall  he  read-only  and  writing  dir^cuy 
to  this  location  via  Kis';ellaneous  Parameter  Insert  shall  not  be  permiitnd. 
An  attempt  to  write  directly  to  this  location  shall  Invoke  an  "illegal 
command"  error. 

50.7.3  Status  Readout.  The  status  of  the  IN*)  orientation  and  boresight 
functioni  shall  be  able  to  be  determined  during  any  operational  node  by 
performing  either  a  Miscellaneous  Parameter  Read  of  Miscellaneous  Parameter 
36  or  via  113-17.  The  format  of  the  data  presented  shall  depend  upon  the 
method  used. 

a.  Readout  of  the  Orient  Status  Vord  via  Miscellaneous  Parameter  read 
of  Miscellaneous  Parameter  36  shall  comply  with  the  Miscellaneous  Parameter 
Read  format  (Format  IX)  described  in  Appendix  VI.  The  ASCII  characters 
presented  shall  comply  with  TABLE  V-3. 

b.  Readout  of  the  Orient  Status  Vord  via  113-17  shall  be  a  binary 
representation  of  the  bits  stored  in  Miscellaneous  Parameter  36  and  shall 
comply  with  the  format  shown  in  TABLE  V-4. 
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50 . 8  MUX  Data  Input/Output  Charactcrls tics . 


50.8.1  HUX  Data  Select  Outputs.  The  MUX  Data  Read  Select  output  pins 
(P-132  Pins  l3t  14,  TS]  and  16)  shall  be  latched  to  reflect  the  Ionic 
states  of  bits  7-10  of  any  valid  Orient  Control  Vord.  The  outputs  shall 
remain  latched  and  stable  until  altered  by  a  subsequent  valid  Orient 
Control  Uord.  If  an  Orient  Control  Vord  is  rejected  as  an  illegal  coamand, 
the  MUX  Data  Read  Select  pins  shall  remain  latched  at  their  previous 
levels. 


a.  A  logic  1  in  bits  7-10  of  the  Orient  Control  Vord  shall  be 
reflected  at  the  appropriate  output  pin  as  a  -fA.O  to  -t-S.S  VDC  TTL  level.  A 
logic  0  shall  be  reflected  as  a  0  to  *0,5  VDC  TTL  level.  Any  HUX  Data  Read 
Select  output  shall  be  capable  of  driving  at  least  2  standard  TTL  loads 
(3.2  aiA  total). 

50.8.7  MUX  Data  Inputs.  MUX  Data  Inputs  (P-132  pins  24,  29,  39,  and  49) 
shall  be  level-sensitive  with  sufficient  hysteresis  to  ensure  proper 
decoding  of  levels  presented.  Data  presented  to  the  MUX  Data  Inputs  by 
external  hardvare  in  response  to  a  MUX  Data  Read  Select  shall  be  < 

a.  A  logic  0  shall  be  presented  as  a  +3.0  to  ■•■5.5  VDC  level  and  logic 
1  shall  be  presented  as  a  0  to  ^■O.S  VDC  level.  The  MUX  Data  Inputs  shall 
present  no  more  than  a  5  ma  load  maxlnua. 

b.  Open  circuit  inputs  shall  be  decoded  as  logic  0.  External  pull-ups 
of  unused  inputs  shall  not  be  required. 

50. 0.3  MUX  Data  Timing.  The  INU  shall  not  expect  valid  data  at  the  MUX 
Data  Input  pins  any  earlier  than  100  microseconds  after  the  MUX  Data  Read 
Select  output  becomes  valid  and  stable. 
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CHAR  BITS  VALUE  ASCII 

FUNCTION 

1  l-T 

— IT" 

Orient  OFF  i  Bores ight 

OFF 

01 

P 

Prohibited  Command 

10 

0 

Orient  ON  /  Boreslght 

OFF 

11 

B 

Orient  ON  /  Boreslght 

ON 

:2,3  3-8 

000000 

00 

Basic  Orientation 

000001 

01 

(Note  1) 


(Noi^  2) 


100000  32 


111110  62 
mill  63 


4  9-10 


5  11-13 


00 

P 

Compare 

PASS  /  Store 

COMPLETE 

01 

I 

Compare 

PASS  /  Store 

INCOMPLETE 

10 

F 

Compare 

PAIL  /  Store  COMPLETE 

11 

B 

Compare 

PAIL  /  Store 

INCOMPLETE 

000 

0 

Range  Check  (Note  3)  BO/BA/TO 

IN 

001 

1 

BO 

OUT  BA/TO 

IN 

010 

2 

BA 

OUT  BO/TO 

IN 

Oil 

3 

BO/BA 

OUT  BO 

IN 

100 

4 

TO 

OUT  BO/BA 

IN 

101 

5 

TO/BO 

OUT  BA 

IN 

110 

6 

TO/BA 

OUT  BO 

IN 

111 

7 

BO/BA/TO 

OUT 

6  14-16 


000  0  Function  Reserved 


Note  li  Appearance  of  binary  pattern  01  would  represent  entry  of  a 
Prohibited  connand.  This  pattern  should  not  occur  in  nornal  operation 
and  Its  appearance  In  these  bit  locations  would  nost  likely  indicate  a 
aeeory  failure. 

Note  2:  The  ASCII  characters  shall  be  two  numeric  digits  In  the  range 
of  00  to  63  as  determined  by  the  binary  value  represented  by  the 
various  basic  orientation  combinations. 

Note  3*  BO  -  Basic  Orientation,  BA  -  Boresighi  Correction  Angle,  TO  - 
Total  Orientation,  OUT  -  OUT  OF  RANGE,  and  IN  »  WITHIN  RANGE. 

Table  V-3.  ASCII  Representation  of  OrIent~sTaTus~Woi^ 

Burlng  Miscellaneous  Paramet eF~~!T5"1e^ 
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t^uibui  aUlW 


DATA  BIT 

VALUE 

FUNCTION  DESCRIPTION 

00 

Orient  OFF  /  Boresight  OFF 

(Default) 

1-2 

01 

Prohibited 

(Note  1) 

10 

Orient  ON  /  Boresight  OFF 

11 

Orient  ON  /  Boresight  ON 

00 

0  Degree  Roll  Orientation 

(Default) 

3-4 

01 

90  Degree  ** 

10 

180  Degree  " 

11 

270  Degree  " 

00 

0  Degree  Pitch  Orientation 

(Default) 

5-6 

01 

90  Degree 

10 

180  Degree 

11 

270  Degree 

00 

0  Degree  Yaw  Orientation 

(Default) 

7-8 

01 

90  Degree  " 

10 

180  Degree  ” 

11 

270  Degree  " 

9 

0 

Entered  Data  Compare  PASS 

(Note  2) 

1 

FAIL 

10 

0 

Boresight  Data  Store  COMPLETE 

1 

INCOMPLETE 

(Note  3) 

11 

0 

Basic  Orientation  WITHIN  RANGE 

(Note  4) 

1 

OUT  OF  RANGE 

12 

0 

Boresight  Angles  WITHIN  RANGE 

(Note  5) 

1 

OUT  OF  RANGE 

13 

0 

Total  Orientation  WITHIN  RANGE 

(Note  6) 

1 

OUT  OF  RANGE 

14 

0 

Function  Reserved 

15 

0 

16 

0 

Remark:  Default  values  represent  functions  or  conditions  which 
shall  be  assumed  by  INU  upon  power-up  unless  otherwise 
Programmed.  See  Notes,  page  IIB. 


TABLE  V-4,  Orient  Status  Word 
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TABLE  V-4  (NOTES) 


Note  1:  This  value  represents  a  prohibited  command  and  shall  not  be 
permitted.  Attempt  to  enter  this  command  shall  invoke  an  "illegal  command" 
error. 

Note  2s  This  bit  shall  be  set  subsequent  to  any  data  entry  (via  \»ta  bus 
or  hardware  HUX  Data  read)  command  when  the  compare  option  is  specified. 
This  bit  shall  be  set  to  logic  0  if  the  compare  was  successful,  logic  1  if 
the  compare  was  unsuccessful. 

Note  is  This  bit  shall  be  set  to  logic  1  under  the  following  conditionss 

1.  Upon  receipt  of  a  command  enter  boreslght  angles  via  the  data 
bus  in  words  DOl-04,  DOl-OS,  and  DOl-06.  The  bit  shall  remain  set  until 
successful  completion  of  storage  of  all  boreslght  angles,  at  which  time  it 
shall  be  reset  to  0. 

2.  Upon  the  first  occurrence  of  a  command  to  store  any  boreslght  angle 
via  hardware  HUX  Data  Read  subsequent  to  the  bit  having  been  reset.  The 
bit  shall  remain  set  throughout  any  subsequent  operation  until  sufficient 
commands  to  store  all  remaining  bits  of  the  particular  beresight  angle  have 
been  successfully  executed,  at  which  time  it  shall  be  reset. 

This  bit  shall  be  reset  to  logic  0  upon  successful  completion  of  MUX  Data 
angle  storage,  upon  command  to  clear  all  angles,  and  upon  completion  of 
data  bus  angle  storage.  Enabling  boreslght  function  shall  not  be  permitted 
while  this  flag  is  set. 

Note  4:  This  bit  is  set  to  0  when  commanded  orientation  can  be 
accommodated  by  the  INU  without  performance  degradation.  Bit  is  set  to  1 
if  INU  cannot  accommodate  coeunanded  orientation. 

Note  5:  This  bit  is  set  to  0  when  stored  boreslght  angles  can  be 
accommodated  by  INU  irrespective  of  orientation.  Bit  is  set  to  1  if  INU 
cannot  accommodate  the  commanded  boreslght.  angle(s). 

Note  6:  This  bit  is  set  to  0  when  INU  can  accommodate  total  commanded 
orientation  (basic  orientation  plus  boreslght  correctlo**).  Bit  is  set  to  1 
if  INU  cannot  accommodate  total  orientation  without  performance 
degradation. 
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APPENDIX  VI 


MULTIPLEX  DATA  BUS  OPERATION 
AND  INU  MESSAGE  FORMATS 


SNU  8A-1,  28  FKBRUARY  1986 


-119- 


60.0  MULTIPLEX  DATA  OPERATION  AND  IWU  MESSAGE  FORMATS 

60. 1  Scope  and  Purpose 


60.1.1  Scope.  This  appendix  defines  requirements  for  the  multiplex  data 
bus  portion  of  the  INU  hardware.  Conventional  stand  alone  navigation 
systems  are  discussed.  Systems  where  the  INU  iny-grated  with  a  central 
computer  are  discussed. 


60.1.2  Purpose.  The  purpose  of  this  document  l.s  to  establish  uniform 
requirements for  an  INU  which  uses  multiplex  data  buses  as  interface 
devices.  A  secondary  purpose  is  to  identify  unique  subaddcess  cades  and 
data  message  word  and  bit  assignments.  The  document  will  promote  technical 
Interchange  by  further  defining  digital  interfaces. 


60.2  Applicable  Documents 
STANDARDS 


MIL-STD-1553B  Aircraft  Internal  Time  Division 

21  Sept  1978  Command/Response  Multiplex  Data  Bus 

Notice  1,  12  Feb  1980 

SPECIFICATIONS 


MIL-E-6051D(1)  Electromagnetic  Compatibility 

05  Jul  1968  Requirements  Systems 

60.3  Networking  Data  Bus  Requirements 

60.3.1  Networking. General.  The  following  paragraphs  outline  the 
procedures'Tor 

the  INU  data  buses.  All  of  the  requirements  in  Section  60.4 
apply  to  both  INU  data  buses,  with  the  exception  of  Section  60.4.4 
requirements  which  shall  not  apply  to  Network  2. 


60.3.2  Message  and  Word  Format.  The  message  and  word  formats  specified  in 
TABLE  VI"&,  snail  be  available  on  both  Network  1  and  Network  2  data  buses. 
Data  form  will  be  in  accordance  with  paragraph  60.4.2.1  and  transmission 
method  shall  be  as  specified  in  Section  60.4.2.2. 


60.3.3  Networking  Bus  Characteristics.  The  networking  bus  characteristics 
are  as  follows: 


a.  The  INU  will  be  Identified  with  only  one  RT  address. 

b.  Both  Network  1  and  Network  2  will  use  this  address. 

c.  Network  2  (Channnels  A  and  B)  is  always  an  RT,  never  a  BC. 

60.3.4  Inter-Bus  Compatibility.  The  INU  shall  be  able  to  accept  any  of  the 
defined  messages,  on  either  bus  network,  at  any  time.  There  shall  be  no 
combination  of  messages  on  any  bus,  at  any  time,  that  shall  cause  the  INU 
to  lock-up  or  enter  an  undefined  state. 
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o0.4  MI L-STD- i55i  Requi leiiigiita 


60.4.1  INU/Data  Bus  Operation.  When  operating  as  a  renote  terninal,  the 
INU  components  shall  contorn  In  accordance  with  the  data  bus  operation,  as 
defined  in  MIL-STO-1553  and  Notice  1  thereto.  Sole  control  of  infornation 
transmission  shall  reside  with  the  bus  controller  which  shall  initiate  all 
transmissions.  The  INU  shall  implement  a  bus  controller  configuration  in 
accordance  vtih  MIL>STD~1S53  and  paragraph  60.4.4.  Stequirements  contained 
herein  shall  supersede  those  contained  in  HIL-STD~1553  when  conflicts 
between  the  two  exists.  Typical  multiplex  data  bus  functional  Interfaces 
for  operation  under  primary  bus  control  are  depicted  in  FIGURE  VI-1. 
Multiplex  data  bus  functional  interfaces  for  operation  under  INU  bus 
control  are  depicted  in  FIGURE  VI-2. 

60.4.1.1  Infornation  Transfer  Modes.  The  INU  component  shall  use  only  the 
following  nodes  of  infornation  transfert  (1)  Bus  controller  to  remote 
terminal  (RT)  transfer;  (2)  RT  to  controller  transfer;  (3)  RT  to  RT 
transfer.  Broadcast  commands  shall  not  be  allowed  for  data/informatlon 
transfer,  i.e.  106,  lOl,  etc.  However,  the  INU  shall  be  capable  of 
receiving  the  synchronise  mode  commands  via  a  broadcast  transfer  in 
addition  to  the  normal  transfers,  see  paragraphs  60.4.2.2.2  and 
60.4,2.2.2.7. 


60.4,2  Characteristics 

60.4.2.1  Data  Form.  Digital  data  shall  be  transmitted  in  a  form 
compatible  with  the  message  and  word  formats  defined  in  TABLE  VI-8. 
Negative  quantities  shall  follow  the  2.s  complement  convention.  Data  bit 
number  "I”  as  defined  in  TABLE  VI-8  shall  be  the  most  significant  bit  and 
data  bit  **16"  shall  be  the  least  significant  bit.  Vord  formats  which 
define  least  significant  bits  to  a  higher  resolution  than  the  computational 
capability  of  the  INU  shall  be  filled  with  logic  seros  subsequent  to  the 
least  significant  INU  computed  bit.  Any  unused  bit  positions  in  a  vord 
shall  be  transmitted  as  logic  seros. 

60.4.2.2  Transmission  Method . 

60.4.2.2.1  Transmission  Rate.  The  transmission  rate  on  the  bus  shall  bel.O 
megabit  per  second  with  a  long  term  stability  of  +0.01  percent  (i.e.,  +100 
Hz).  The  short  term  stability  (i.e.,  stability  over  a  1.0  second  Interval) 
shall  be  at  least  0.001  percent  (i.e.,  +10  Hz). 

60.4.2.2 .2  Command  Word.  A  command  vord  shall  be  comprised  of  a  sync 
waveform,  address,  transmit/ receive  bit,  subaddress/  node,  data  vord 
count/node  code,  and  a  parity  bit,  except  as  modified  by  60.4.2.2.2.7. 

60.4.2.2.2.1  Sync.  The  command  sync  waveform  shall  be  an  inva./^d 
Manchester  wavetorm.  The  width  shall  be  three  bit  times,  with  the  waveform 
being  positive  for  the  first  one  and  one-half  bit  tines,  and  then  negative 
for  the  following  one  and  one-half  bit  times.  If  the  next  bit  following 
the  sync  is  a  logic  zero,  then  the  last  half  of  the  sync  wav'sCovB  shall 
have  an  apparent  width  of  two  clock  periods  due  to  the  Manchester  encoding. 
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60.4.2.2.2.2  Address.  The  next  five  bits  following  the  sync  shall  be  the 
RT  address.  this  permits  a  maximum  of  32  RT.s  to  be  attached  to  any  one 
data  bus.  All  l.s  shall  indicate  a  decimal  address  of  31  broadcast  and 
shall  not  be  used  except  as  stated  in  paragraph  60.4.2.2.2.7  and  60.4.1.1. 
All  O.s  shall  indicate  a  decimal  address  of  32.  The  most  significant  bit 
of  the  address  shall  b.i  transmitted  first. 


60.4.2.2.2.2.1  Unique  Address.  Selection  of  the  specific  address  shall  be 
determined  by  the  presence  or  absence  of  continuity  between  pins  on  the  INU 
components  input-output  connectors.  The  presence  or  absence  of  continuity 
shall  be  established  in  the  vehicle  wiring.  The  INU  addresses  shall  be 
established  in  the  vehicle  wiring.  A  xero  condition  shall  be  indicated  by 
pin  to  ground  continuity.  All  five  pins  shall  be  connector  programmable. 
See  Table  VI-1  for  allocated  address  assignments. 

60.4.2.2.2.3  Transmit/Receive.  The  next  bit  following  the  address  shall  be 
the  transmit /receive  bit,  which  shall  indicate  the  action  required  of  the 
RT.  A  logic  zero  shall  indicate  the  RT  is  to  receive,  and  a  logic  one 
shall  indicate  the  RT  is  to  transmit. 

60.4.2.2.2.4  Subaddresf  ^Mode.  The  next  five  bits  following  the 
transmit/receive  BIl  shall  be  utilized  for  either  a  RT  subaddress  or 
modecontrol,  as  is  dictated  by  the  individual  terminal  requirements.  The 
subaddress/mode  values  of  00000  and  11111  are  reserved  for  special 
purposes,  as  specified  in  60.4.2.2.2.7,  and  shall  not  be  utilized  for  any 
other  function. 

60.4.2.2.2.5  Word  Count/Hode  Code.  The  next  five  bits  following  the 
subaddress/mode  control  shall  be  the  quantity  of  data  words  to  be  either 
sent  out  or  received  by  the  RT,  with  the  exceptions  specified  in  paragraph 
60.4.2.2.2.7.  A  maximum  of  32  data  words  may  be  transmitted  or  received  in 
any  one  message  block.  All  l.s  shall  indicate  a  decimal  count  of  31,  and 
all  O's  shall  indicate  a  decimal  count  of  32. 


60.4.2.2.2.6  Parity.  The  last  bit  in  the  word  shall  be  used  for  parity 
over  the  preceding  sixteen  bits.  Odd  parity  shall  be  utilized. 


60.4.2.2.2.7  Mode  Control.  In  accordance  with  HIL-STD-1553, 
paragraph4 . 3 . 3 . 5 . 1 . 7 .  A  subaddress/mode  field  bit  pattern  of  00000  and/or 
mil  shall  imply  that  the  contents  of  the  word  count  field  are  to  be 
decoded  as  a  five  bit  mode  command.  The  mode  code  indicators  00000,  and 
mil  shall  not  convey  different  information.  The  INU  shall  implement  the 
following  mode  codes  as  a  minimum: 


Node  Code 
00001 
00010 
00011 
00100 


Function 

Synchronize  (without  data) 
Transmit  Status  Word 
Initiate  Self  Test  (RT) 
Transmitter  Shutdown 
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00101 
01000 
10001 
10010 
10011 

Th«  two  synchronize  aode  coMunda  shall  alao  ba  laplaMncod  as  broadcast 
coaaands.  The  synchronize  aoda  coeaanda  shall  only  apply  to  the  bus 
network  that  it  is  received  on  (see  paragraph  60.4.3.2). 

60.4.2.2.2.7.1  Reset  Rysote  Tereinal.  As  per  KIL~STD.-13S3  paragraph 
4. 33. 5. 1.7. 9.  An  receiving  Hie  Reset  Reeote  Teralnal  mode  code  shall 
respond  with  a  status  word  as  specified  in  MIL>STD>1SS3  paragraph  4. 3. 3.3. 3 
and  then  reset.  While  the  RT  is  being  reset,  the  RT  ^hall  respond  to  a 
valid  coeeand  with  one  of  the  following  three  responsest  RT  offline  (no 
response  on  the  data  bus),  status  word  transmitted  with  the  busy  bit  set, 
or  noreal  response.  If  any  data  is  transnitted  from  the  RT  while  it  is 
being  reset,  the  inforeation  content  of  the  data  oust  be  valid.  An  RT 
receiving  this  eodc  code  shall  coepleta  the  reset  function  within  3.0 
Milliseconds  following  transaisslon  of  the  status  word. 

60.4.2.2.2.7.2  Initiate  Self-Test.  As  per  NIL-STD'1353  paragraph 
4. 3. 3. 3. 1.7. 4.  Xn  Rf  receiving  the  Initiate  Self-Test  node  code  shall 
respond  with  a  status  word  as  specified  in  HI1.-STD-1333  paragraph  4. 3. 3. 3. 3 
and  then  initiate  the  self-teat  function.  While  the  self-teat  is  in 
progress,  the  RT  shall  respond  to  a  valid  conauuid  with  one  of  the  following 
three  responsest  RT  offline  (no  response  on  the  data  bus),  status  word 
transnitted  with  the  busy  bit  set,  or  noraal  response.  If  any  data  is 
transnitted  fron  the  RT  vhila  it  is  in  salf-tast,  the  information  content 
of  the  data  auat  ba  valid.  An  RT  racclving  this  m^e  code  shall  coepleta 
tha  self-test  function  within  20.0  Milliseconds  following  transnisalon  of 
the  status  word. 

60.4.2.2.2.7.3  Transwit  Bit  Word.  HIh-STD-1553  paragraph 

4.3.3.5.1.7.14.  Any  bit(sT~3«t  to  a  logic  one  in  the  BIT  word  shall 
Indicatu  a  failure  in  the  XNU.s  HIL~STD-1533  Terninal. 

60.4.2.2.2.8  Allocated  Subaddrya  Hyle.  TABLS  VI-2  lists  IPIU  subaddrossas 
which  have  been  allocated.  Vie  of  other  subaddreases  for  tha  IhU  system 
shall  be  subject  to  approval  by  the  procuring  activity. 

60.4.2.2.2.9  Instrusentation  Bit.  Bit  10  of  tha  connand  word  shall  be 
set  to  a  "1". 

60.4.2.2.2.10  Variable  Message  Block.  Tha  INU  RT  shall  be  able  to 
trananit  a  suSict  cf  any  “nessage  block  definad  in  Table  VI-2  (i.a.,  send 
the  first  ti-x  words  of  a  message,  where  n  is  the  defined  word  count  cf  that 
message  in  TABLE  VX-2  and  X<  n-1).  This  shall  be  done  by  vacying  the  word 
count  up  to  the  maximua  defined  by  a  particular  subaddress  in  TABLE  VI-2. 
The  INU  shall  receive  and  use  the  werd  count  to  determine  the  nusber  of 
words  ir>  a  message  block. 


Override  Transnittcr  Shutdown 
Reset  remote  Terninal 
Synchronise  (with  data) 
Transnit  Last  Connand 
Transnit  BIT  Word 
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60.4.2.2.3  Status  Word.  The  following  bl  ts,  message  error, 
instrumentation,  broadcast  command  received,  subsystem  flag,  and  terminal 
flag  MIL~STD-1553,  paragraph  4. 3. 3. 5. 3. 3,  4. 3. 3. 5. 3. 4,  4.3. 3.5.3. 7,  and 
4. 3. 3. 5. 3. 9  and  4.3.3.5.3.11)  shall  be  implemented.  Other  bits  may  be 
optionally  implemented,  but  may  not  be  Implemented  as  constraints  on  system 
operation. 

60.4.2.3  Tranf mission  Line. 

60.4.2.3.1  Cable  Coupling.  Transformer  coupling  as  defined  in 
HIL-STD-1553,  paragraph  4 . STl .5.1  shall  be  used. 

60.4.2.3.2  Wiring  and  *^abling  for  EMC.  For  purposes  of  electromagnetic 
compatibili^ir  (bMCJ ,  he  wiring  and  cabling  provisions  of  MIL-E-6051  shall 
apply. 

60.4.2.4  RT/Bus  Interface  Circuits. 

60.4.2.4.1  RT  Output  Levels.  The  KT  signal  output  circuitry  shall  be 
capable  of  driving  the  cable  specified  In  MIL-STD-1553,  paragraph  4. 5. 1.1, 
and  not  less  than  33  other  RT.s,  as  specified  herein,  each  attached  to  the 
cable  by  means  of  a  cable  stub  with  c  maximum  length  of  20  feet.  The 
output  circuitry  shall  maintain  the  specified  operation  with  the  exception 
of  a  25  percent  maximum  reduction  of  the  data  bus  signal  amplitude  in  the 
event  tnat  one  of  the  RT.s  has  a  fault  that  causes  it  to  reflect  the  fault 
impedance  specified  in  HIL-STD-1553,  paragraph  4. 5. 1.5. 1.2,  onto  the  bus. 
The  RT  signal  output  voltage  shall  be  within  the  range  of  18.0  to  27.0 
volts,  peak  to  peak  line-to-llne,  when  measured  at  the  RT  output, 
terminated  into  a  70  ohm  plus  or  minus  5  percent  resistive  load.  The  RT 
sijgnal  voltage  shall  be  greater  than  or  equal  to  18.0  volts  p-p  line  to 
line  at  the  RT  output  when  terminated  into  a  143  ohm  plus  or  minus  1 
percent  resestive  load. 

60.4.2.4.2  RT  Input  Impedyice.  The  magnitude  of  the  RT  input  impedance, 
when  the  KT'ls  not  transmitting,  or  has  power  removed,  shall  be  a  minimum 
of  1000  ohms  within  the  frequency  range  of  75  kHz  to  1.0  MHz.  This 
impedance  is  that  measured  line-to-line  at  point  A  o6  Figure  9, 
MIL-STD-1553. 

60.4  3  Remote  Terminal  0peratl><i.  The  Illegal  command  option  as  defined  in 
MIL-STD-1553,  paragraph  a. 4. 3. 4 'shall  not  be  implemented.  The  INU  shall 
respond  "in  form"  to  all  valid  commands,  i.e.,  respond  with  status  and  the 
proper  nuaber  of  data  words  as  defined  by  the  command  word. 
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60.4.3.1  RT  Tlac  Out  Requlretients.  When  the  INU  is  acting  as  a  reeote 
ternlnal,  it  shall  tiee  out  if  data  Is  not  received.  This  tiae  out  shall 
occur  no  sooner  than  52  Microseconds  and  no  later  than  58  Microseconds 
subsequent  to  the  receipt  of  an  RT  to  RT  receive  cooaand.  These  tiaes  are 
referenced  froa  the  end  of  the  receive  coaaand  to  the  beginning  of  the 
first  expected  data  word. 

60.4.3.2  Tine  Tag.  Tiaer  inforaation  shall  be  output  as  specified  in  the 
Message  foraats  of  table  Vl-8.  The  tiaer  for  each  network  shall  be  free 
running  and  independently  controllable  with  an  LSB  of  64  Microseconds  and 
shall  be  reset  to  logic  0  or  preset  to  a  defined  value  via  the  synchronize 
node  conaends  defined  in  60.4.2.2.2.7.  The  tiae  tag  shall  reflect  the  tiae 
at  which  its  associated  data  was  saapled,  i.e.  at  the  INU  validity  point. 

60.4.3.3  Data  Coherency/ Saaple  Consistency.  The  INU  shall  Maintain  the 
tine  coherence  of  inforaation  transferred  over  the  bus.  It  shall  provide 
Mutually  consistent  saaples  of  inforaation  and  deterainistlc  transport 
lags.  The  INU  design  shall  Insure  that  Messages  transnitted  over  the  bus 
contain  only  Mutually  consistent  saaples  of  inforaation.  Different  words 
used  to  transait  Multiple  precision  paraaeters  shall  all  be  aeabers  of  the 
sane  set.  Functionally  related  paraaeters  updated  at  the  saae  rate  shall  of 
the  same  saaple  set.  Suitable  buffering  and  transaission  control  logic 
shall  be  provided  to  prevent  the  transaission  of  a  partially  updated 
Message  that  would  contain  Mutually  Inconsistent  data.  Indicator  bits 
shall  be  consistent  with  their  corresponding  data  without  respect  to 
refresh  or  transaission  rates.  The  only  exception  to  these  requireaenvs 
are  as  noted  in  TABLE  VI-2  and  word  foraats  in  TABLE  VI -8. 

60.4.3.4  Data  Wraparound.  The  INU  shall  iapleaent  a  data  wraparound 
capability  with  subaddress  28  (11100).  The  RT  shall  be  capable  of 
receiving  and  transaitting  32  data  words  at  this  subaddress.  A  valid 
receive  Message  with  this  subaddress  to  the  INU  shall  cause  the  INU  to 
store  the  coaaanded  nuaber  of  data  words.  A  valid  transait  coaaand  with 
this  subaddress  to  the  INU  shall  cause  the  INU  to  transait  the  coaaanded 
nuaber  of  stored  data  words.  The  data  words  shall  be  transnitted  in  the 
sane  order  as  the  words  received  by  this  subaddress.  This  aay  be  used  to 
verify  the  output  synaetry  in  sections  4. 5. 2. 1.1. 4  and  4. 5. 2. 2. 1.4  of 
HIL  STD-1553.  Any  intervening  valid  receive  coaaand  to  the  INU  nay  alter 
the  content  of  the  sto.ed  data. 

60.4.3.5  SubsysteM  Status.  The  INU  shall,  upon  conaand,  transait  its 
self-test/status  Information.  Status  here  refers  to  Mode,  State,  Health, 
or  Identification  inforaation  for  the  coaplete  RT,  BC,  and  all  other  INU 
components.  114  subaedress  10100  (20)  shall  be  reserved  for  this  function. 
The  INU  shall  be  capable  of  transmitting  at  least  one  data  word  for  this 
subaddress.  The  first  data  word  transmitted  by  the  RT  shall  be  all  ze^os 
to  indicate  that  the  RT,  BC,  and  INU  components  have  no  failures  and 
nonzero  if  there  are  any  failures;  this  word  reflects  current  status.  Any 
nonzero  value  shall  be  reflected  via  the  subsystem  flag  or  terainal  flag  as 
appropriate.  Subsequent  data  words  may  be  used  to  expound  on  the  failures 
and  to  transait  mode,  state,  or  identification  inforaation.  The  specific 
bit  definitions  shall  be  defined  by  each  manufacturer  based  upon  their 
particular  design  within  the  above  constraints. 
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60.4.4  Bus  Controller.  The  INU  shall  perform  the  function  of  Bus 
Controller  vhen  the  double-ended  bus  control  discrete  is  a  logic  0  (see 
Appendix  III),  or  if  the  discrete  is  left  floating  or  if  the  driver  is 
povered  dovn.  The  INU  shall  relinquish  control  of  the  bus  if  the  bus 
control  discrete  Is  a  logic  1  (sec  Appendix  ITI).  The  input  circuits  of 
the  receiver  shall  present  a  minimum  impedance  of  10  kilohms.  Short 
circuit  of  the  bus  control  discrete  shall  not  damage  the  INU.  The  bus 
control  function  shall  be  inhibited  whenever  any  unused  terminal  address 
line  (P-132  pins  34  through  38)  is  strapped  to  the  Bus  Control  Discrete 
high  (P-131  pin  51)  while  the  Bus  Control  Discrete  low  (P-131  pin  17)  is 
tied  to  ground. 

60.4.4.1  Two  Bus  Control  System.  The  INU  will  function  as  a  remote 
terminal  when  the  bus  control  discrete  is  a  logic  1  (2.4  VDC  Min).  When 
the  primary  bus  controller  is  operational,  it  will  raise  the  bus  control 
discrete  20  ms  before  initiating  activity.  The  INU  should  cease  controller 
operation  immediately  upon  detection  of  a  high  bus  control  discrete.  INU 
must,  after  detecting  the  bus  control  discrete  low  for  20  ns,  monitor  each 
bus  for  valid  command  words  to  determine  the  presence  of  data  bus  traffic 
prior  to  assuming  control  of  the  data  bus.  Failure  to  detect  valid  command 
words  on  the  data  buses  within  40  ns  subsequent  to  the  above  detection 
period  shall  constitute  quiet  bus  conditions  and  bus  controller  operation 
should  begin.  Detection  of  valid  commands  on  either  data  bus  while  in  this 
tine  period  shall  Inhibit  the  INU  Bus  Controller  function.  However,  the 
INU  shall  continue  to  monitor  for  bus  traffic  and  shall  initiate  bus 
controller  operation  if  bus  traffic  ceases  for  any  subsequent  40  ms  period. 

60.4.4.2  Bus  Control  Functions.  The  bus  control  functions  are  to  supervise 
all  serial  digital  data  transmissions  and  to  manage  the  data  bus 
redundancy. 

60.4.4.2.1  Transmission  Supervision.  The  bus  control  function  shall 
initiate  all  communication  sequences  by  issuing  command  words  over  the  data 
bus  requesting  subsystems  to  transmit  or  receive  data.  Refresh  rate, 
message  block  identification,  subaddress  fields  and  word  counts  required  to 
generate  the  command  words  are  contained  in  TABLE  VI-2.  The  sequence  of 
these  commands  shall  be  established  by  operational  software  in  the  INU. 
The  bus  control  function  shall  also  monitor  each  communication  sequence  and 
initiate  corrective  action  for  command  words  which  are  not  properly 
executed.  All  refresh  rates  shall  be  construed  to  be  alniaum  computation 
rates. 


60.4.4.2.2  Redundancy  Management.  The  bus  controller  shall  manage  the 
serial  digital  data  bus  redundancy.  The  error  handling  function  of  the  INU 
bus  controller  shall  monitor  the  bus  transmissions  for  the  errors 
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listed  in  MlL-STO-1553,  paragraph  4.4. 1.1.  Errors  detected  during  the 
transmission  of  a  data  block  on  one  bus  will  cause  an  Immediate  retry, 
within  the  same  frame,  of  the  same  message  on  the  opposite  bus  for  the 
next  attempt  to  transmit  data. 

60.4.4.3  INU  Command  Table  Requirements.  When  bus  control  is  transferred 
to  the  INU,  the  INU  shall  perform  the  bus  control  function  as  follows: 

a.  If  the  INU  terminal  address  as  determined  from  the  aircraft 
connector  (in  accordance  with  paragraph  60.4.2.2.2.2.1)  is  either  00100  or 
00101,  the  INU  shall  operate  as  a  controller  according  to  the  Unique  CDU 
Interface  Conuund  Table  VI-3.  SAFB/MODB  Commands  will  contain  11111  in 
the  subaddress/mode  field. 

b.  If  the  INU  terminal  address  as  determined  from  the  aircraft 
connect is  any  address  other  than  00100  or  00101,  the  INU  shall  operate 
as  a  controller  according  to  the  Generalised  CDU  Interface  Command,  Table 
VI-3. 


c.  All  Safe  commands  shown  in  Comiand  Table  VI-3  (i.e.,  S02Safe, 
S04Safe,  etc.)  are  defined  to  be  node  commands  (dedicated  function 
commands)  which  have  a  word  count/mode  code  of  01000.  This  node  code 
resets  the  receiving  RT  of  the  preceding  RT  to  RT  message. 

60.4.4.4  Bus  Controller  Tine  Out  Requirement.  When  acting  as  a  bus 
controller,  the  INU  shall  time  out  when  awaiting  a  response  to  an  issued 
command  but  not  sooner  than  12  microseconds. 


SNU  84-1,  28  FEBRUARY  1986 


-127- 


TERMINAL  ADDRESS 

SUBSYSTEM 

01000 

Unique  Control  Display  Unit  (CDU) 

01100 

Heads-Up-Di splay  (HUD) 

10000 

Radar  Display 

10100 

Radar 

10101 

Generalized  CDU  #l 

10110 

Generalized  CDU  #2 

10111 

Generalized  CDU  $3 

11000 

Stores  Management  System 

11010 

Global  Positioning  System 

11100 

Central  Air  Data  Computer  (CADC) 

mil 

Prohibited  Address 

TABLE  VI -1  BACK-UP  CONTROL  FUNCTION  AVIONIC  SUBSYSTBH  TERMINAL  ADDRESSES 


NOTE 

All  five  bits  of  the  terninal  address  field  shall  be  connector 
profraanable.  The  INU  terelnal  address  vhen  interfaced  with  the  Unique 
CDU  shall  be  either  00100  or  00101.  The  INU  terminal  address  when 
Interfaced  with  a  Generalized  CDU  shall  not  be  any  address  listed  in  TABLE 
VI-1  above  or  00100  or  00101.  The  aircraft  system  integrator  may  define 
any  other  terminal  addresses.  CDU  12  shall  be  used  during  INU  Back-Up  Bus 
Control  operation. 
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Message  blocks  sho%in  define  INU  trsnifsiit/r^  reive  requirements  when 
opersclng  as  a  rcaoce  ternlnsl. 

Groups  A  and  B  are  autuslly  exclusive  to  any  typical  systea.  (i.e.,  Croup 
B  nay  only  be  uacd  if  the  aircraft  connecter  is  progranised  to  provide  soae 
IMU  teralnal  address  ocher  than  OOlOO  or  Maaaage  blocks  other 
Chan  Group  A  and  Group  B  are  useable  with  any  IMU  terainal  address. 


Group  A  eessage  blocks  are  used  with  a  unique  CDU  panel  Mechanization 
which  Is  dependent  on  INU  software. 

Group  B  aessage  blocks  are  used  with  a  generalized  CDU  panel  eechanlzatlon 
tdilch  is  Independent  of  INU  software. 


FIGURE  VI' 1  TYPICAL  MULTIPLEX  DATA  BUS 
FUNCTIONAL  DIAGRAM  (UNDER  PRIHART  BUS  CONTROL) 
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NOTE  I:  These  two  CDU  interfaces  are  autually  excluaive.  The  INU 
Bus  Control  function  siust  cooisand  either  one  or  the  other  in  the 
bsckup  sode,  but  not  both  siaultaneously. 

NOTE  2:  CDU  Panel/Operator  Interface  dependent  on  INU  software. 

NOTE  3:  CDU  Panel /Ope rat or  interface  independent  of  INU  software. 

NOTE  4:  104  Is  used  with  INU  terainal  addresses  00100  or  00101  as 
detcmined  fro«  the  aircraft  connector.  108  is  used  when  the 
terainal  address  is  detemlned  to  be  any  other  value. 

NOTE  ft:  F02  correction  vector  must  be  coaputed  by  an  external 
computer  (i.e.  other  than  the  INU)  that  accepts  sensor  information 
and  INU  data  to  coapute  the  corrections  to  the  INU. 


Figure  Vl-2  Multiplex  Data  Bus  Functional  Diagram 
(Under  INU  Bus  Control) 
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rRANSHITTING  SUBSYSTEMS 


SUBSYSTEM 


BLOCK  ID 


SUBAOORESS 


VORO  COUNT 


RATE  (TIMES/ SECOND; 
(SEE  NOTE) 


REFRESH  TRANSMIT 


INU 


UNIQUE  COU 
COU  12 


101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 
IHl 

114 


10000 

10001 

10001 

10000 

10000 

11001 

11011 

11001 

10011 

10010 

10110 

10111 

11000 

11010 

10100 


P02 

001 


10000 

11010 


32 

10 

8 

13 

13 

32 

32 

31 

23 
28 
26 
15 

24 
17 

32 


4 

7 


50 

50 

5 

12.5 

5 

12.5 

50 

50 

50 

50 

* 

12.5 

2.5 

12.5 

* 

50 

200 

200 

12.5 

12.5 

As  Req 

As  Req 

As  Req 

As  Req 

As  Req 

As  Req 

200 

.:oo 

As  Req 

As  Req 

As  Rsq 
5 


12.5 

12.5 


CAOC 


C01,C06 

C02 

C03 


10000 

10000 

10000 


10 

9 

4 


20 

20 

20 


25 

25 

25 


RADAR  DISPUY 


RADAR 


ZOl 


10001 


■■§-T?)RE§"HCr5Y5TEJr 


R02 

R03 

R04 

M' 

503 

504 


10001 

10000 

10010 

i66od 

10000 

10000 


3 

5 

9 


GPS  (EXT. COMP.) 


F02 


10001 


4 

2 

4 


30 


6.25 


6.25 


50 

50 

25 


50 

1.5625 

50 


50 

50 

JL 


50 

1.5625 

50 


As  Rcq  As  Req 


^Refresh  Rates  as  specified  in  Forvats  section 


Note:  All  refresh  rates  are  a  ninlaum.  Subsysteas  nay  refresh  at  any 
higher  rates  consistent  vith  their  capability.  Mininun  rates  for  INU 
Bcssages  shall  not  imply  an  infinite  rate  requirement,  but  shall  imply  that 
when  a  naximun  transmit/receive  rate  described  by  16  back-tu-back  32  word 
messages,  vith  intermessage  gaps  of  not  more  than  2  microseconds,  are 
requested,  the  INU  data  shall  be  valid.  Whenever  message  rates  exceed 
those  described  here,  any  INU  function  or  perforiaance,  other  than  bus 
communication,  shall  be  unaffected.  Upon  return  to  rates  described  here, 
the  bus  communication  shall  recover  to  normal  oper?tion. 

Table  VI-2  TRANSMITTING  SUBSYSTEM  SUBADDRESS/VORD  COUNT/RATES 
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RECEIVING  SUBSYSTEMS 


(S«e  Note) 

RATE  (TIMES/ SECOND) 


SUBSYSTEM 


BLOCK  ID  SUBADDRESS  WORD  COUNT  REFRESH  TRANSMIT 


UNIQUE  CDU 
CDU  #2 


RADAR  DISPLAY 


STORES  HGT  SYSTEM  R02 


20 

20 

5 

As  Req 
As  Req 
As  Req 
As  Req 
As  Req 
As  Req 


I _ 


11110 

10011 

11010 

10100 

10001 

10110 

10101 

10010 

10100 


10000 

11001 

non 


10100 

10011 


10001 

10010 

10011 


11101 

11010 

11001 

non 

11100 


10001 


lOOOl 


*  Refresh  rates  as  specified  in  Word  formats  Section. 


25 

25 

12.5 
12.5 
As  Req 
1.5625 
1.5625 
As  req 
12.5 


25 

1.5625 


Notet  All  rates  are  minimum.  Subsystems  may  refresh  at  any  higher  rates 
consistent  vlth  their  capability.  Minimum  rates  for  INU  messages  shall  not 
imply  an  infinite  rate  requirement,  but  shall  imply  that  when  a  maximum 
transmlt/recelve  rate  described  by  16  back-to-back  32  word  messages,  with 
intermessage  gaps  of  not  more  than  2  microseconds,  are  requested,  the  INU 
data  shall  be  valid.  Whenever  message  rates  exceed  those  described  here, 
any  INU  function  or  performance,  other  than  bus  communication,  shall  be 
unaffected.  Upon  return  to  rates  described  here,  the  bus  communication 
shall  recover  to  normal  operation. 


TABLE  VI-2a  RECEIVING  SUBSYSTEM  SUBADDRESS/WORD  COUNT/RATES 
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1  GENERALIZED  COU  INTERFACE  I 

FRAME 

NUMBER 

1 

2 

3 

A 

5 

6 

7 

8 

1  FRAME  TIME  (MILLISECONDS) 

I  20 

40 

60 

80 

100 

120 

lAO 

160 

i  -^1 

108 

108 

WBBM 

■BB 

108 

^eT^H 

105 

105 

19 

■9 

lO*- 

101 

101 

aw 

101 

^FT^I 

S02 

S02 

S02 

SOA 

SOA 

SOA 

SOA 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

ro7. 

C02 

106 

C02 

ZOl 

C02 

106 

C02 

COl 

107 

COl 

COl 

107 

COl 

R04 

DOl 

ROA 

ROA 

DOl 

ROA 

nSffiER 

9 

10 

11 

12 

13 

lA 

15 

16 

1  FRAME  TIME  (MILLISECONDS) 

1  180 

220 

2A0 

*^B 

280 

300 

320 

MSM 

<ljMi 

njH 

^BSLBB 

am 

■BB 

Kfl 

B9 

B9 

flW 

Ka 

B9 

BrnB 

B9 

KflLH 

B9 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

C02 

106 

C02 

ZOl 

C02 

106 

C02 

COl 

107 

COl 

COl 

107 

COl 

R04 

DOl 

ROA 

ROA 

DOl 

ROA 

FRAME  NUMBER 

17 

18 

19 

20 

21 

22 

23 

2A 

IFRAME  TIME  (MILLISECONDS) 

1  340 

360 

380 

AOO 

A20 

AAO 

AGO 

A80 

iHH 

loe 

108 

105 

105 

101 

101 

101 

S02 

S02 

S02 

SOA 

SOA 

SOA 

msM 

R02 

R02 

R02 

R02 

R02 

R02 

1  R02 

R03 

R03 

R03 

R03 

R03 

R03 

SO  3 

C02 

106 

CC2 

ZOl 

C02 

106 

COl 

107 

COl 

COl 

107 

cm 

R04 

DOl 

ROA 

■uSOi 

1)01 

RO, 

TABLE  VI -3  -  BACK-UP  BUS  COMMAND  TA«I.F. 
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FRAME  NUMBER 


LJ5 _ 

26 

27 

23 

29 

30 

31 

32 

FRAME  TIME  (MILLISECONDS) 

500  520  540  560 

580 

600 

620 

640 

108 

108^ 

TOT 

IC5 

■“~w~ 

!08 

IT55 

105 

105 

105 

105 

105 

105 

101 

101 

101 

101 

101 

101 

101 

101 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02  i 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03  i 

C02 

106 

C02 

ZOl 

C02 

106 

C02  i 

COl 

107 

COl 

COl 

107 

COl  1 

ROl 

DOl 

R04 

R04 

DOl 

ROl  I 

UNIQUE  CDU  INTERFACE 

J 

t 

1 

|■|||■|||||■|| 

1 

1 

2 

3 

4 

5 

6 

7 

8  ! 

1 

20 

80 

120 

140 

160 

101 

101 

101 

101 

101  , 

104 

Hifl 

104 

104 

104 

104 

105 

105 

105 

105 

105 

105 

105 

105  1 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S02  i 

S02* 

S02* 

S02* 

S02* 

S02* 

S02* 

S02* 

S02*  1 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04  i 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

S04*  ; 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

P02 

C02 

103 

C02 

ZOl 

C02 

103 

C02 

C02* 

P02 

C02* 

ZOl* 

C02* 

P02 

C02* 

COl 

COl 

COl 

COl 

R04 

R04 

R04 

R04 

_ L 

R04*  1 

_ L 

R04*  1 

_ L 

R04*  1 

1 

R04* 
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FRAME 

NUMBER 

9 

10 

11 

12 

13 

14 

15 

16 

1  FRAME  TIME  ( HI LLl SECONDS) 

S 

200 

220 

240 

260 

280 

300 

320 

r  101 

■ifnH 

101 

104 

104 

K9 

104 

105 

105 

105 

105 

105 

105 

S02 

S02 

S02* 

S02* 

S02* 

S02* 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

R04* 

S04* 

S04* 

S04* 

S04* 

S04* 

KB 

R02 

R02 

R02 

R02* 

KB 

Ki3 

■$9 

■  :TiVX:M 

R02* 

R03 

R03 

R03 

mSSSM 

R03 

R03 

R03* 

R03* 

■  nitr^ 

mSm 

C02 

KB 

ZOl 

Bn 

ebm 

P02 

■iRrifl 

msM 

Rni 

HTTifl 

R04 

R04 

R04 

R04 

R04* 

R04* 

R04* 

R04* 

FRAME 

NUMBER 

1-7 

18 

19 

20 

21 

22 

23 

24 

380 

400 

420 

440 

460 

480 

■Him 

101 

101 

wmvm 

lOl 

101 

101 

104 

lOA 

104 

104 

104 

104 

104 

104 

105 

105 

105 

105 

105 

105 

105 

105 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S02* 

S02* 

S02^ 

S02* 

S02* 

S02* 

S02* 

S02* 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

S03 

C02 

103 

C02 

ZOl 

C02 

103 

C02 

S03* 

C02* 

P02 

C02* 

ZOl* 

C02* 

P02 

C02* 

COl 

COl 

COl 

COl 

R04 

R04 

R04 

R04 

R04* 

R04* 

R04* 

R04* 
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FRAME 

NUMBER 

25 

26 

_ 27 

28 

29 

30 

.  3.1_ 

32 

FRAME 

TIME  (MILLISECONDS) 

500 

520 

540 

560 

580 

600 

620 

640 

101 

101 

101 

101 

lOI 

101 

101 

lOl 

104 

104 

104 

104 

104 

104 

104 

104 

105 

105 

105 

105 

105 

105 

105 

105 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S02 

S02* 

S02* 

S02* 

S02* 

S02* 

S02* 

S02* 

S02* 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

S04* 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R02* 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

R03* 

R03<' 

C02 

103 

C02 

ZOl 

C02 

103 

C02 

C02* 

P02 

C02* 

ZOl* 

C02* 

P02 

C02* 

COl 

COl 

COl 

COl 

R04 

R04 

R04 

R04 

R04* 

R04* 

R04* 

R04* 

*  .  HOOE  COMMANDS  referred  to  as  SAFE  COMMANDS  In  the  Unique 
CDU  Interface. 


TABLE  VI -3  -  BACK-UP  BUS  COMMAND  TABLE  (cont*d) 


106-01  INU  Control  Word  1, 

106-02  Time  Tag  -  Referenced  to  the  beginning  of  the  velocity 
computation  cycle  (INS  Control  Word  2). 

106-03  Velocity  X,  Y*  Z  -  Velocity  components  referenced  to  the 
thru  platform  axis. 

106-08 

106-09  Platform  Azimuth  -  Clockwise  angle  from  the  platform  X  axis 
to  the  vehicle  mounting  pads 
106-10  Roll  -  Referenced  to  local  earth  level 
106-11  Pitch  -  Referenced  to  local  earth  level 
106-12  Present  True  Heading 
106-13  Present  Magnetic  Heading 

106-14  Great  Circle  Steering  Error  -  Defined  as  a  function  of 
Steering  Mode: 

Great  Circle  Steering  -  Bit  IS  of  DOl-02  set  to  Logic  "0" 
See  Theta  SE  on  Figure  11 

Selected  Course  Steering-Bit  IS  of  DOl-02  set  to  Logic  "1 
Theta  SE  is  defined  to  be  zero 


TABLE  VI -4  -  SUMMARY  OF  106  THRU  113  OUTPUTS 


106-15 


106-16 


106-17 

106-18 

106-19 

106-20 


106-21 

106-22 

106-23 

106-24 

106-25 

106-26 

106-27 

106-28 

106-29 


106-30 

106- 31 
X06-32 

107- 01 
107-02 
107-03 
107-04 
107-05 
107-06 
107-07 
107-08 
107-09 
107-10 
107-11 
107-12 
107-13 


Coaputed  Course  Deviation-Defined  as  a  function  of  Steering 
Mode: 

Great  Circle  Steering  -  Bit  15  of  001-02  set  to  Logic  **0" 

See  Theta  CD  on  Figure  11 

Selected  Course  Steering-Bit  15  of  001-02  set  to  Logic  "1" 

Theta  CD-  -(Magnetic  bearing  to  position  vhere  bit 
15  was  set  to  l.ogic  "1”)  >/-  (180  degrees)  * 

(Selected  Magnetic  Course) 

Tine  to  Stecrpoint  -  Predicted  ti  ‘e  based  on  groundspeed 
coapu  ad  iron  using  last  coaputt  wind  assuaing  that  present 
true  air  speed  shall  reaain  coi  tant 
Distance  to  Steerpoint 

Relative  Bearing  to  Steerpoint t  RB  ■  TB  -  TH  i 

Relative  Bearing  to  nth  Vaypolnt/Harkpoint:  RB  -  TD  -  TH 
Tine  to  nth  Vaypoint/Markpoint  •  Predicted  tiae  based  on 
groundspeed  coaputed  from  using  last  coaputed  wind  assuaing 
that  present  true  airspeed  shall  reaain  constant 
Distance  to  nth  Waypoint/Markpoint 
INU  Control  Word  3 

nth  Vaypoint/Markpoint  Latitude  (MSP) 
nth  Vaypoint/Markpoint  Latitude  (LSP) 
nth  Vaypoint/Markpoint  Longitude  (MSP) 
nth  Vaypoint/Markpoint  Longitude  (LSP) 

Selected  Magnetic  Course  to  Steerpoint  -  Desired  aagnetic  : 

ground  track  to  Steerpoint  (used  with  Great  Circle  Steering) 
Selected  Magnetic  Course  «  Desired  aagnetic  ground  track  froa 
point  where  Selected  Course  Steering  was  selected 
Magnetic  Heading  to  nth  Vaypoint/Markpoint  •  Magnetic  course  to  ! 
selected  position  corrected  for  Drift  Angle  as  coaputed  using 
last  coaputed  wind  assuming  present  true  air  speed  shall  reaain  | 
constant 

True  Air  Speed  -  Last  true  air  speed  received  froa  the  central 
air  data  computer  or  aanually  input  via  RISC  PARANETBR  INSERT 
Present  Magnetic  Ground  Track 
Drift  Angle 

nth  Vaypoint/Markpoint  Spheroid/UTH  Grid  Zone  (MSP)  'I 

nth  Vaypoint/Markpoint  UTM  Grid  Zone  (LSP)  ' 

nth  Vaypoint/Markpoint  100,000  Meter  UTM  Area 

nth  Vaypoint/Markpoint  UTM  Easting 

nth  Vaypoint/Markpoint  UTM  Northing 

"Inertial  Display"  Present  Position  Latitude  (MSP) 

"Inertial  Display"  Present  Position  Latitude  (LSP) 

"Inertial  Display"  Present  Position  Longitude  (MSP) 

"Inertial  Display"  Present  Position  Longitude  (LSP) 

"Inertial  Display"  Present  Position  Spherold/UTM  Grid  Zone  (MSP) 
"Inertial  Display"  Present  Position  UTM  Grid  Zone  (LSP) 

"Inertial  Display"  Present  Position  100,000  Meter  UTM  Grid  Area 
"Inertial  Display"  Present  Position  UTM  Easting 
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107-14 

"Inertial  Display"  Present  Position  UTM  Northing 

107-15 

Entered  True  Heading 

107-16 

Entered  Magnetic  Reading 

107-17 

Entered  Magnetic  Variation 

107-18 

Conputed  Magnetic  Variation 

107-19 

Align  Tine  and  Status 

107-20 

Vind  Dirtsctlon  >  Direction  fron  vhlch  the  vind  blovs*  i.e.  the 

angle  measured  clockwise  fron  True  North  to  the  head  of  the 

wind  vector,  plus  180  degrees. 

107-21 

Uind  Velocity  at  Last  Hark  Point  Code 

107-22 

Present  Ground  speed 

107-23 

Present  Ground  Track 

107-24 

Predicted  Ground  Speed  ■  Ground  speed  conputed  fron  last  con- 

puted  vind  assuning  that  present  true  air  speed  shall  renain 

1 

constant 

107-25 

Present  Convergence  Factor  in  Use  (Grid  Mode) 

107-26 

Present  Grid  Reading  -  Vehicle  Heading  referenced  to  Grid  I 

North  1 

107-27 

Desired  Grid  Reading  >  Desired  Grid  Course  corrected  for  Drift 

Angle  as  conputed  using  last  conputed  vind  assuning  that 

present  true  air  speed  shall  renain  constant 

107-28 

Position  Error  North  (AUXILIARY  and  OVERFLY  update  nodes) 

107-29 

Position  Error  Bast  (AUXILIARY  and  OVERFLY  update  nodes) 

107-30 

thru 

INU  Miscellaneous  Data 

107-32 

109-01 

INU  Mode  Word 

109-02 

Tine  Tag 

109-03 

X  Velocity  (MSP) 

109-04 

X  Velocity  (LSP) 

109-05 

Y  Velocity  (MSP)  |  _ 

109-06 

Y  Velocity  (LSP) 

-m 

J09-07 

Z  Vel  -Ity  (MSP)  . 

w 

109-00 

Z  Velocity  (LSP) 

109-09 

Platform  Azimuth 

i 

109-10 

Roll 

109  11 

Pitch 

109  12 

Roll  Rate  (p) 

109  13 

Pitch  Rate  (q) 

109-14 

Yav  Rate  (r) 

109-15 

Longitudinal  Acceleration  (nx) 

109-16 

Lateral  Acceleration  (ny) 

109-17 

Normal  Acceleration  (nz) 

109-18 

Platform  Azinuth  Time  Tag 

109-19 

Roll  Time  Tag 

109-20 

Pitch  Time  Tag 

109-21 

Roll  Axis  Angular  Acceleration 

109-22 

Pitch  Axis  Angular  Acceleration 

109-23 

Yav  Axis  Angular  Acceleration 

REMARKS : 

MSP  >  Host  Significant  Part;  LSP  -  Least  Siqnificant  Part 
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110-01  Time  Tag 

110-02  X  Axis  Residual  Tilt 

110-03  Y  Axis  Residual  Tilt 


110-04  Z  Axis  Residual  Tilt 

110-05  CNExx 

110-06  CNExx 

110-07  CNExy 

110-08  CNExy 

110-09  CNExz 

110-10  CNExz 

110-11  CNEyx 

110-12  CNEyx 

110-13  CNEyy 

110-14  CNEyy 

110-15  CNEyz 

110-16  CNEyz 

110-17  CSNxx 

110-18  CSNxy 

110-19  CSNxz 

110-20  CSNyx 

110-21  CSNyy 

110-22  CSNyx 

110-23  Altitude  Feedback  Constant 

I10-’24  Altitude  Feedback  Constant 

110-25  Velocity  Feedback  Constant 

110-26  Velocity  Feedback  Constant 

110-27  Acceleration  Feedback  Constant 

110- 2t  Acceleration  Feedback  Constant 

111- 01  Reserved 

111-02  Acceleroseter  Bias  Uncertainty 

111-03  (X,Y,Z)  Acceleroaeter  Scale  Factor  (SF)  Uncertainty 

111-04  X  Gyro  Bias  Uncertainty 

111-05  Y  Gyro  Bias  Uncertainty 

111-06  Z  Gyro  Bias  Uncertainty 

111-07  (X,Y,Z)  Gyro  SF  Uncertainty 

111-08  X  Gyro  Randoanesa 

111-09  X  Gyro  Correlation  Time 

111-10  Y  Gyro  Randoanesa 

111-11  Y  Gyro  Correlation  Tine 

111-12  Z  Gyro  Randoanesa 

111-13  Z  Gyro  Correlation  Tine 

111-14  (X,Y,Z)  Acceleroaeter  Randoanesa 

111-15  (X,Y,Z)  Accelerometer  Randomness  Correlation  Tine 

111-16  X  Gyro  Input/Quad  Hass  Unbalance  (HUB)  Uncertainty  (Reserved) 

111-17  Y  Gyro  Input/Quad  Hass  Unbalance  (HUB)  Uncertainty  (Reserved) 

111-18  Z  Gyro  Input/Quad  Hass  Unbalance  (HUB)  Uncertainty  (Reserved) 

111-19  (X,Y,Z)  Platform  Tilt  (Ground  Align)  Uncertainty 

111-20  (X,Y,Z)  Platform  Azimuth  (Ground  Align)  Uncertainty 

111-21  (X,Y,Z)  Accelerometer  Nonorthogonality  Uncertainty 
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111-22 

111-23 

I11-2A 

111-25 

111-26 


112-01 

112-02 

112-03 

112-04 

112-05 

112-06 

112-07 

112-08 

112-09 

112-10 

112-11 

112-12 

112-13 

112-14 

112-15 


113-01 

113-02 

113-03 

113-04 

113-05 

113-06 

113-07 

113-08 

113-09 

113-10 

113-11 

113-12 

113-13 

113-14 

113-15 

113-16 

113-17 

113-18 

113-19 

113-20 

113-21 

113-22 

113-23 

113-24 


Reserved 

Reserved 

(X,Y,Z)  Gyro  Nlsalignnent  Uncertainty 

Reserved 

Reserved 


Reserved 

Acceleroneter  Scale  Factor  Asynnctry 
Gravity  Conpensation  (Reserved) 

Gravity  Conpensation  Correlation  Distance  (Reserved) 
X  Gyro  Trending  (Reserved) 

Y  Gyro  Trending  (Reserved) 

Z  Gyro  Trending  (Reserved) 

X  Gyro  tfarnup  (Reserved) 

X  Gyro  Uarnup  Correlation  Tine  (Reserved) 

Y  Gyro  Uarnup  (Reserved) 

Y  Gyro  Uarnup  Correlation  Tine  (Reserved) 

Z  Gyro  Uarnup  (Reserved) 

Z  Gyro  Uarnup  Correlation  Tine  (Reserved) 

Acceleroneter  Uarnup 

Acceleroneter  Uarnup  Correlation  Tine 


Max  Normal  Rate  For  X  Precision  Torquing  (Reserved) 

Hax  Normal  Rate  For  Y  Precision  Torquing  (Reserved) 

Max  Normal  Rate  For  Z  Precision  Torquing  (Reserved) 

I  Max  Slewing  Rate  For  X  Coarse  Slewing  (Reserved) 

I  Hax  Sieving  Rate  For  Y  Coarse  Sieving  (Reserved) 

Max  Sieving  Rate  For  Z  Coarse  Sieving  (Reserved) 

I  Position  of  the  Specific  Force  Origin,  Xr 

Position  of  the  Specific  Force  Origin,  Yr 
Position  of  the  Specific  Force  Origin,  Zr 
Gyro  Orientation  About  Zb,  ganna  Zo 
Gyrd  Orientation  About  Yb,  ganna  Yo 
Gyro  Orientation  About  Xb,  ganna  Xo 
Acceleroneter  Orientation  About  Zb,  ganna  Za 
Acceleroneter  Orientation  About  Yb,  ganna  Ya 
Acceleroneter  Orientation  About  Xb,  gamma  Xa 
Terminal  Address 
Orient  Status  Uord 
Roll  Boresight  Correction  Angle 
Pitch  Boresight  Correction  Angle 
Yaw  Boresight  Correction  Angle 
Position  of  INU  CG  Along  Xr 
Position  of  INU  CG  Along  Yr 
Position  of  INU  CG  Along  Zr 
Ueight  of  the  INU 
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INU  NODES  * 


“bLOCK/WORD  id  DESCRIPTION 

0123456789  13 

106-16  Time  to  Steerpoint 

XXX  X  X  X  X 

106-20  Time  to  nth  Vaypoint/Harkpoint  (WP/MP) 

XXX  X  X  X  X 

106-29  Magnetic  Heading  to  nth  VP/MP 

XXX  X  X  X  X 

107-24  Predicted  Ground  Speed 

XXX  X  X  X  X 

P7-27  Desired  Grid  Heading  to  nth  VP/MP 

XXX  X  X  X  X 

*INU  nodes  narked  with  an  X  indicate  that 

the  indicated  106  and/or 

107  words  shall  contain  all  logic  "O's"  in  tha  indicated  INU  aoda. 
The  INU  nodes  are  as  follovst 


0  -  STAND3Y 

1  -  STORED  HEADING  ALIGN 

2  -  GYROCOMPASS  ALIGN 

3  -  AIR  ALIGN 

4  -  NAVIGATE 

5  -  OVERFLY  FIX 


6  -  AUXILIARY  FIX 

7  -  CALIBRATE 

8  -  ATTITUDE 

9  -  TEST 
13  -  ORIENT 


TABLE  VI -5  -  PREDICTED  SITUATION  OUTPUT  DATA 


SNU  84-1,  AMDT  1,  13  FEBRUARY  87 


-141- 


INU  NODES* 


DESCRIPTION 

0123A5678913 

Tiac  Tags 

X  X 

Velocity  X,  T,  Z 

X  XXX 

Platfora  Asiauth 

X  XX 

Roll 

X  XX 

Pitch 

X  XX 

Present  True  Beading 

XXX  X  X  X  X 

Present  Nagnetlc  Heading 

XXX  X  X  X  X 

^  reat  Circle  Steering  Error 

XXX  X  X  X  X 

Joaputed  Course  Deviation 

XXX  X  X  X  X 

Distance  to  Steerpolnt 

XXX  X  X  X  X 

Relative  Bearing  to  Steerpolnt 

XXX  X  X  X  X 

Relative  Bearing  to  nth  VP/NP 

XXX  X  X  X  X 

Distance  to  nth  Vaypolnt/Harkpoint 

XXX  X  X  X  X 

True  Air  Speed 

XXX  XXX 

Present  Magnetic  Ground  Track 

XXX  X  X  X  X 

Drift  Angle 

XXX  X  X  X  X 

Present  Position  Latitude  &  Longitude 

X  X 

Present  Position  IfTM  &  Spheroid 

X  X 

Coaputed  Magnetic  Variation 

X  X 

Align  Tlae  and  Status 

X  XX 

Vind  Direction 

XXX  X  X  X  X 

Wind  Velocity  &  Last  Harkpoint  Code 

XXX  X  X  X  X 

Present  Ground  Speed 

XXX  X  X  X  X 

Present  True  Ground  Track 

XXX  X  X  X  X 

Present  Convergence  Factor  in  Use 

X  XXX 

Present  Grid  Heading 

XXX  X  X  X  X 

Position  Error  North 

XXX  X  X  X  X 

Position  Error  Bast 

XXX  X  X  X  X 

Roll  Rate 

X  XXX 

Pitch  Rate 

.X  XXX 

Tav  Rate 

X  XXX 

Longitudinal  Acceleration 

X  X  X  X  X 

Lateral  Acceleration 

X  X  X  X  X 

**  In  the  TEST  aode»  output  data  vords  designated  vith  an  X  shall 

1  be  set  to  all  logic  zero's  upon 

entry  Into  the  TEST  node.  Proa 

1  then  on,  these  outputs  shall  reflect  the  requlreaents  In 

accordance  vith  section  70. 

TABLE  VI -6  -  CURRENT  SITUATION  OUTPUT  DATA 
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DESCRIPTION 
Noraal  Acctlcration 
Roll  Axis  Angular  Acceleration 
Pitch  Axis  Angular  Acceleration 
Tav  Axis  Angular  Acceleration 
X,T,Z  Acceleration 
CNE  XX  thru  CNB  ys 
Inertial  Altitude 
Residual  Tilts  (X»  T,  Z) 

BITE  Sunaary  Words 
Unique  CDU  Outputs 
Selected  Hag  Course 
UTH  Coordinates 
Velocities  (North  and  East) 

CSN  XX  thru  CSN  ys 
Baro  Feedback  Constant 


0123AS67 

X  X 

X  X 

X  X 

X  X 

X  X 

X  X 

X  X 

X  X 

X 

X  XX 

XXX  X 

X  X 

X  X 

X  X 

X  X 


(110-23  thru  110-28) 

Ill  thru  113 

114 


X 


X 

X 


X 


X 

X 

X 

X 


X 

X 

X 

X 


9  13 
X  X 
X  X 
X  X 
X  X 
X 
X 
X 
X 


X 

X 

X 

X 


*  X's  designated  for  the  various  INU  nodes  indicate  the  vords 
contained  therein  shall  consist  of  all  Logic  "O's”*  The  INU 
nodes  are  as  follovs: 

0  -  STANDBY 

1  >  STORED  BEADING  ALIGN 

2  -  GYROCOMPASS  ALIGN 

3  -  AIR  ALIGN 

4  -  NAVIGATE 

5  -  OVER  PLY  FIX 

**  In  the  TEST  node,  output  data  vords  designated  vith  an  X  shall 
be  set  to  all  logic  serous  upon  entry  into  the  TEST  node.  Pron 
then  on,  these  outputs  shall  reflect  the  requirenenta  in 
accordance  vith  section  70. 

Note:  INU  control/node  vords  101-01,  101-29,  106-01,  106-22  are 
available  in  all  pover-on  nodes. 


TABLE  VI-6  -  CURRENT  SITUATION  OUTPUT  DATA  (cont.d) 


6  -  AUXIUART  FIX 

7  -  CALIBRATE 

8  -  ATTITUDE 

9  -  TEST 
13  -  ORIENT 
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TABLE  VI-7  NODE  CONTROL  TRANSITION  LOGIC  (cont'd 


A:  Pover-up  processing  conplete 


B:  DOl-Ol 

FSC 

SB 

OFF 

(00000) 

for 

> 

1 

sec 

(P02/F01-02, 

BITS 

5-8-0000) 

C' 

DOl'Ol 

FSC 

as 

SH  ALIGN 

(00001) 

for 

1 

sec 

(P02/F01-02, 

BITS 

5-8.0001) 

D 

DOl-01 

FSC 

m 

GC  ALIGN 

(00010) 

for 

1 

sec 

(P02/F01-02, 

BITS 

5-8-0010) 

E: 

D01>01 

FSC 

m 

AIR  ALIGN 

(00011) 

for 

1 

sec 

F 

DOl-01 

FSC 

m 

NAVIGATE 

(00100) 

for 

1 

sec 

(P02/F01-02, 

BITS 

5-8.0011) 

G. 

DOl-01 

FSC 

m 

OVERFLY  FIX 

(00101) 

for 

S 

1 

sec 

(P02/F01-02, 

BITS 

5-8.0111) 

H 

DOl^Ol 

FSC 

m 

AUXILIARY  FIX 

(00110) 

for 

7 

1 

sec 

I:  DOl'Ol 

FSC 

m 

ATTITUDE 

(01000) 

for 

s 

1 

sec 

(P02/F01-02, 

BITS 

5-8.1011) 

j! 

DOl-01 

FSC 

m 

TEST 

(01001) 

for 

s 

1 

sec 

K:  DOl-Ol 

FSC 

m 

ORIBfFT 

(01101) 

for 

1 

sec 

L 

ON/OFF  discrete  opened  for 

>  1  sec 

M:  INU  OVER  TEMP 
N:  Battery  voltage  <  22  VDC 
0:  Battery  voltage  <  16  VDC 

P:  Tereinil  address  Indicates  Unique  COU  interface  (00100  or  00101) 
Q:  COl/  C02/  C03-0A  TAS  <  80  knots  or  TAS  invalid 
R:  Groundspeed  <  SO  knots  (current  condition) 

S:  Filter  node  bit  -  1  (P02-01  bit  2) 

T:  Auto  node  bit  -  1  (DOl-02  bit  11) 

U:  ATTITUDE  discrete  is  true  >  1  sec 
V:  Present  position  has  been  interred 
V:  True  or  MAG  HOG  has  been  enterred 
X:  Groundspeed  has  exceeded  SO  knots  (latched) 

T I  Reserved 

2t  INU  has  better  estlaate  of  heading 
AA:  Degraded  NAV  Ready 

Mi  Vehicle  aotlon  has  exceeded  acceptable  liaits 

AC:  Reserved 

AO:  SH  is  available 

AE:  Operating  on  battery 

AP:  On  battery  for  10  sec  or  sore 


TABLE  VI --7  MODE  CONTROL  TRANSITION  LOGIC  (cont^d) 

AG:  P02/F01-02,  BITS  1>4.0  (TEST  NODE),  BITS  5-S-OOlO  (GC  MODE), 

F01>05,06,07  BITS  1-6.INS  AND  P02/F01-03  BIT  9  CHANGES  FORM  0  TO  1 
(DATA  OPTION) 

AH:  TINE  IN  ALIGN  <-2.0  MINUTES 
AI:  INU  HASN'T  COMPLETED  TEST  MODE 
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FORMAT  SECTION 


BLOCK  10 


PAGE 


I.  GENERALIZED  CDU  TO  INU  DOl  146 

II.  INU  TO  HSI/ HUD/ HUD/ DISPLAYS  106/108} 107  167,  177 

III.  UNIQUE  CDU/CC  TO  INU  P02/P01  189 

IV.  INU  TO  UNIQUE  CDU/CC  I02/I03  193 

V.  FILTER/SENSOR  TO  INU  F02  199 

VI.  INU  STATE  VECTOR  I01/I04/I05  207 

VII.  CADC  TO  INU  C01/C02/C03  214 

VIII.  CC  TO  INU  F12/F16/P17  216 

IX.  DEDICATED  HIGH  SPEED  VECTOR  IBl  218 

X.  INU  HIGH  SPEED  VECTOR  TO  CC/FC  109  222 

XI.  INITIALIZATION  VECTORS  110/111/  225 

I12/I13 

XII.  SUBSYSTEM  STATUS  114  245 


TABLE  VI -8  -  INU  MESSAGE  BLOCK/WORD  FORMATS 


CODE  INSERTED  DATA 
00000  Prcsant  Position  (L/L) 

00001  Present  Position  UTM  &  Sph 
00010  True  Heading  (BATH  Entry) 
OOOIl  Magnetic  Variation 
OOlOO  Selected  Mag  Course  to  SP 
OOlOl  Uaypoint/Markpolnt  (L/L) 
00110  Vaypolnt/Markpolnt  UTM  &  Spl 
00111  Convergence  Factor 
OlOOO  HISC  Paraaeter  Read 
01001  HISC  Parameter  Insert 
01010  MAG  Heading  (BATH  Entry) 
01011  Selected  Magnetic  Course 
01100  Orient  Coamand/Data  Insert 
01101 

thru  Reserved  codes 

mil 


FORMAT  DOl-03  DOl-04  D01-05  DOl-06  DOl-07 
I  Q  Q  Q  Q  X 

II  0  Q  Q  0  Q 

III  Q  X  X  X  X 

IV  Q  X  X  X  X 

V  Q  X  X  X  X 

VI  Q  Q  Q  0  X 

VII  Q  Q  Q  Q  Q 

VIII  Q  X  X  X  X 

IX  Q  X  X  X  X 

X  Q  0  Q  Q  X 

XI  Q  X  X  X  X 

XII  Q  X  X  X  X 

XIII  Q  Q  Q  Q  X 


Note:  The  presence  of  a  "Q"  on  the  table  indicates  that  the  word  is  used 
to  represent  a  quantity  for  a  given  Inserted  Data  Code.  If  the  word  is  not 
used,  indicated  by  an  "X”,  it  shall  be  transmitted  as  all  l.ogic  zeros. 


TABLE  VI-8A  -  DOl  WORD  USAGE 
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I.  GENERALIZED  CDU  TO  INU 


BLOCK  IDs  DOl  Refresh  Rate  ^  5  Hz  Transmit  Rate  -  12.5  Hz 

The  INU  shall  operate  on  DOl  asynchronously  (l.e.  independent  of  rate).  The 
INU  shall  not  use  the  DOl  transmit  race  for  data  output  timing  purposes. 

SUBADDRESS;  11010(T/R)  WORD:  DOl-01 

Signal  Name  -  CDU  Control  W(  rd  1 


DATA  BIT 

DESCRIPTION 

1 

CDU  Fault  Flag  (See  Note  1) 

2 

MSB 

3 

★ 

4 

**  Function  Select  Code  (See  Note  2) 

5 

* 

6 

LSB 

7 

MSB 

8 

**  Vaypoint/Herkpolnt  Select  Code  (See  Note  3) 

9 

★ 

10 

LSB 

11 

Steerpolnt  Select  Bit  (See  Note  4) 

12 

DOl  Message  Invalid  (See  Note  5) 

13 

Logic  "0" 

14 

Logic  •’O" 

15 

Logic  «0" 

16 

Logic  "0" 

Note 

It  A  logic  "1" 

shall  indicate  an  internally  detected  CDU  malfunction. 

Note 

2j  The  INU 

shall  change  its  operational  mode  if  a  nev. function 

select  code  is  received  on  consecutive  (at  least  tvo)  DOl  transmissions  for  a 


period 

of  at  least  one  second. 

The 

Function 

Select  Codes  are  as  follows! 

BINARY 

FUNCTION 

BINARY 

FUNCTION 

00000 

Off 

00111 

Calibrate  (Reserved) 

00001 

Stored  Heading  Align 

01000 

Attitude 

00010 

GC  Align 

01001 

Test 

00011 

Air  Align 

01010 

Precision  Align  (Reserved) 

00100 

Navigate 

01011 

Enhanced  Align  (Reserved) 

00101 

Overfly  Fix 

OUUO 

High  Accuracy  Align  (Reserved) 

00110 

Auxiliary  Fix 

01 101 

Orient 

OHIO 

* 

thru 

**  Reserved  Codes 

mil 

* 

SNU  84- 
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Note  3: 

BINARY 

WAYPOINT 

BINARY 

WAYPOINT 

BINARY 

HARKPOINT 

0000 

0 

0101 

5 

1010 

A 

0001 

1 

0110 

6 

1011 

B 

0010 

2 

0111 

7 

1100 

C 

0011 

3 

1000 

8 

1101 

D 

0100 

A 

lOOl 

9 

1110 

E 

nil 

F 

Note  A:  A  logic 

"1"  shall 

indicate  that 

the  Waypoint/Harkpoint 

identified 

by  bits  7 

thru 

10  is  the  selected  Steerpolnt. 

This  bit  will 

be  held  to 

logic  "1" 

until 

I06/I08- 

■22  bits  6 

thru  9 

agree  with  the 

selected 

St««rpoint . 


Note  5i  A  logic  "1"  shall  indicate  that  the  DOl  Mssage  is  invalid.  The 
INU  will  not  process  the  OOl  aessage. 


SUBBADDRESSi  11010(T/R)  VOROi  DOl-02 

Signal  Nana  -  CPU  Control  Word  2 

DESCRIPTION 

Fix  Freeze  Flag  (See  Note  1) 

Fix  Enter  Flag  (See  Note  1) 

Hark  Flag  (See  Note  1) 

Clear  Flag  (See  Note  1) 

Data  Ready  Flag  (See  Note  2) 

MSB 
* 

**  Inserted  Data  ID  Coda  (See  Note  3) 

* 

LSB 

Hanual/Autoaatic  Update  (See  Note  A) 

Magnetic  Variation  Flag  (See  Note  5) 

Digital  Select  Flag  (See  Note  6) 

Grid  Mode  Flag  (See  Note  7) 

Steering  Node  Code  (See  Note  8) 

Logic  "0" 

Note  1:  This  DOl-02  bit  shall  be  set  to  logic  "1"  when  the  indicated  INU 
operation  is  to  be  activated.  When  this  DOl-02  flag  bit  is  sat,  the  INU 
shall  respond  with  a  logic  "1"  set  in  the  corresponding  bit  of  the 
106/108-22  word.  Subsequent  to  receipt  of  a  logic  "1"  in  the  corresponding 
106/108-22  bit,  this  DOl-02  bit  shall  be  reset  to  logic  "0".  Reset  of  the 
corresponding  106/108-22  Flag  Acknowledge  bit  shall  be  foraed  only  after 
the  corresponding  DOl-02  bit  is  reset  to  logic  "o"  and  sliall  indicate  INU 
processing  complete  and  the  availability  of  the  INU  to  perform  the  same 
function  again. 


DATA  BIT 

- 1 - 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

lA 

15 

16 
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Note  2:  This  DOl-02  bit  Is  set  to  logic  "1"  vhenevcr  new  data  is  to  be 
Inserted  into  the  INU  and  the  appropriate  code  has  been  defined  for  bits  6 
thru  10  of  001-02.  All  defined  Inserted  Data  ID  Codes  require  the  Data 
Ready  Flag  and  appropriate  words  from  001-03  thru  001-07  to  be  set.  While 
the  Data  Ready  Flag  is  set,  the  001  data  shall  not  change.  This  bit  shall 
be  reset  either  upon  receipt  of  the  Data  Ready  Flag  acknowledge  in 
106/108-22  or  the  106/108-22  Illegal  Command  bit  U.  After  the  106/108-22 
Data  Ready  Flag  acknowledge  has  been  reset  or  upon  receipt  of  the 
106/108-22  Illegal  Command  bit,  the  INU  is  available  to  receive  new 
inserted  data  (see  106/108-22  Notes  2  and  3  ). 


Note  3:  BINARY  INSERTED  DATA 


00(X)0  Present  Position  in  Latitude/Longitude 

00001  Present  Position  in  UTM  (plus  spheroid) 

00010  True  Heading  (BATH  Entry) 

00011  Magnetic  Variation 

00100  Selected  Magnetic  Course  to  Steerpoint  (G/C  Steering) 
00101  Uaypoint/Harkpoint  in  Latitude/Longitude 

00110  Vaypoint/Markpolnt  in  UTM  (plus  spheroid) 

00111  Convergence  Factor 

01000  Miscellaneous  Parameter  Read 

01001  Miscellaneous  Parameter  Insert 

01010  Magnetic  Heading  (BATH  Entry) 

01011  Selected  Magnetic  Course  (Selected  Course  Steering) 

01100  Orient  Command/Data  Insert 

01101  * 

thru  **  Reserved  Codes 

lull  * 


Note  4:  This  bit  is  used  in  conjunction  with  the  Automatic  Seal-Automatic 
and  Manual  update  modes.  Automatic  updates  supersede  and  cancel  any 
pending  Semi-Automatic  or  Manual  updates.  The  Semi-Automatic  and  Manual 
update  nodes  are  mutually  exclusive.  The  Semi-Automatic  mode  is  active 
upon  receipt  of  an  F02  Correction  Vector  while  the  INU  is  in  the  Auxiliary 
Fix  node  (Function  Select  Code  00110).  The  Manual  update  mode  is  active  in 
the  Overfly  Fix  mode  (Function  Select  Code  00101)  upon  receipt  of  either 
the  FIX  FREEZE  (DOl-02  bit  1  -  I)  or  DESIGNATE  discrete.  Once  activated, 
the  Semi-Automatic  and  Manual  update  modes  remain  pending.  If  the  mode  is 
exited  without  an  accept  (FIX  ENTER)  or  reject  (CLEAR)  decision,  the  mode 
must  be  re-entered  in  order  to  accept  or  reject  a  pending  update.  Entry 
into  the  Semi-Automatic  node  causes  the  position  error  deltas  to  be 
computed  based  upon  the  first  F02  received  in  the  mode  in  which  F02-01  bit 
2  is  set  to  a  logic  "1".  Receipt  of  the  first  and  all  subsequent  F02 
messages  will  be  acknowledged  with  the  Control  Vector  Acknowledge  bit  8  in 
106/108-01,  and  101-01.  However  these  subsequent  F02  messages  will  be 
inhibited  from  causing  new  position  error  deltas  to  be 
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coNputed  until  the  pending  ScMl-Autoriatic  update  is  accepted  or  rejected. 
If  the  Auxiliary  Fix  mode  is  entered  while  a  previous  Seml-Autoeatlc  update 
in  pending,  the  position  error  deltas  from  the  pending  update  are  active 
until  accepted  or  rejected.  Receipt  of  Manual  update  commands  vhlle  the 
Manual  update  mode  is  pending  shall  alvays  terminate  the  pending  update  and 
activate  the  nev  update. 

a.  Automatic  -  When  operative,  this  mode  updates  the  INU  froa  the  P02 
Correction  Vector  message  without  intervention  from  the  operator.  The 
related  bit  logic  is: 

(1)  DOl-Ol  bits  2  thru  6  -  set  to  Air  Align  logic  code  00011 

(2)  F02-.01  bit  2  -  set  to  logic  "1* 

(3)  DOl-02  bit  11  -  sew  to  logic  "1* 

(4)  DOl-02  bits  1,  2  4  -  set  to  logic  "0" 

b.  Semi-Automatic  -  When  operative,  this  mode  provides  for  automatic 
input  of  update  data  froa  the  POT  Correction  Vector  aessage  with  operator 
intervention  required  to  either  accept  or  reject  the  update.  Position  data 
only  shall  be  used  in  this  update  mode  regardless  of  whether  other  data  is 
contained  in  the  F02  message.  The  related  bit  logic  is: 

(1)  DOl-Ol  bits  2  thru  6  -  set  to  Auxiliary  Fix  logic  code  00110 

(2)  P02-01  bit  2  -  set  to  logic  "I" 

(3)  DOl-02  bit  11  -  set  to  logic  "0“ 

(4)  DOl-02  bit  1  -  set  to  logic  "0" 

(5)  DOl-02  bit  2  -  set  to  logic  "I"  if  update  is  desired 

(6)  DOl-02  bit  4  -  set  to  logic  "I"  if  update  is  not  desired 

c.  Manual  -  This  mode  is  used  to  update  the  INU  by  overflying  a  known 
position  which  has  been  inserted  via  the  CDU  or  an  external  computer. 
Operator  intervention  via  the  CDU  shall  be  required  to  either  accept  or 
reject  the  update.  The  related  bit  logic  1st 

(1)  DOl-Ol  bits  2  thru  6  -  set  to  Overfly  Fix  logic  code  00101 

(2)  DOl-02  bit  11  -  set  to  logic  "0" 

(3)  DOl-02  bit  1  -  set  to  logic  "1** 

(4)  DOl-02  bit  2  -  set  to  logic  "I"  if  update  is  desired 

(5)  DOl-02  bit  4  -  set  to  logic  "1”  if  update  is  not  desired 

Note  5:  The  Magnetic  Variation  Flag  is  set  to  a  logic  "1"  to  command  the 
INU  to  use  entered  magnetic  variation,  rather  than  computed  magnetic 
variation  in  all  INU  computations  involving  magnetic  variation.  Logic  "0" 
commands  the  INU  to  use  computed  magnetic  variation  in  all  INU  computations 
involving  magnetic  variation. 

Note  6:  The  Digital  Select  Flag  set  to  logic  "1"  causes  digitally  inserted 
Selected  Magnetic  Course  i.e.,  Inserted  Data  ID  Code  00100  or  01011 
depending  on  the  Steering  Node  Code,  to  be  used  in  lieu  of  analog  (HSI) 
selected  course  (see  106/108-01,  Note  9).  If  the  bit  is  set  to  logic  "0", 
the  analog  selected  course  input  is  used. 
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Nore  7:  This  bit  is  set  to  logic  "1"  to  place  the  INU  in  the  Grid  Hode  in 
which  all  INU  aagnetic  heading  outputs#  both  analog  and  digital#  are 
replaced  with  coeputed  grid  heading.  Logic  "0"  is  the  noreal  Magnetic 
heading  aode  (see  106/108-01,  Note  10). 

Note  8i  Logic  "0"  for  Great  Circle  Steering  aode.  Logic  ’*1"  for  Selected 
Course  Steering  node. 


SUBAODRBSSt  11010(T/R)  WORD  DOl-03;  001-04;  DOl-05;  001-06;  DOl-07 
Signal  Naae  -  CPU  Inserted  Data  Words 


DATA  BIT 


D8SCR1PTI0N 

('See  Keaarks) 


REMARKS:  The  foraat  for  each  of  the  five  data  words  shall  be  defined  by 
the  Inserted  Data  ID  Code  in  bits  6  thru  10  of  word  DOl-02.  For  quantities 
which  do  not  require  all  five  worda  to  express  their  values,  the  unused 
vorda  shall  be  sent  as  all  logic  ''0"s.  TABLE  VI-8A  indicates  viilch  words 
are  unused  for  a  given  quantity. 

FORMAT  I I  INSERTED  PRESENT  POSITION  UTITUDE/ LONGITUDE 


Data  ID  Code:  00000  (See  DOl-02) 
Signal  Nane  -  Latitude  (pi  rad) 


DATA  BIT 


DESCRIPTION  (MSP 


WORD:  D01-03  (MSP);  D01-04  (LSP) 


DESCRIPTION  (LSP 
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PORHAT  II  INSERTED  POSITION  UTM  SPHEROID 

Data  ID  Code:  00001  (Sac  DOl-02)  VORDt  DOl-03 
Signal  Naaa  -  Spharold/UTM  Grid  Zona 


DATA  BIT 

- j— 

2 

3 

A 

5 

6 
7 
6 
9 

10 

11 

12 

13 

lA 

15 

16 


DESCRIPTION 
Logic  "0” 

HS8 

* 

**  ASCII  Coda  for  Spharoid  Modal 
**  (Saa  Notaa  1  and  3) 

* 

* 

LSB 

Logic  “0" 

MSB 

* 

**  ASCII  Codad  UTM  Grid  Zona  (HSC) 
**  <Saa  Nota  2) 

* 

* 

LSB 


REMARKS!  MSC  - 

Moat 

Significant  Character. 

Nota  li  BINARY 

ASCII 

MODEL 

mmo 

TF 

International 

OliOOOl 

1 

Clark  1866 

0110010 

2 

Clark  1880 

OllOOll 

3 

Kvaras  t 

OllOlOO 

A 

Basaal 

0110101 

5 

Australian  National/South 

0110110 

6 

Airy 

0110111 

7 

Rasarvad 

0111000 

8 

Rasarvad 

0111001 

0 

Reserved 

1000001 

i 

VGS-72 

1000010 

B 

VGS-SA 

Note  2:  The  ordar  of  characters  designating  the  UTM  Grid  Zona  is  coluan 
first  and  than  row. 


Nota  3:  Default  is  UGS-AA. 
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FORMAT  III  INSERTED  POSITION  IfTM  SPHEROID  (cont.d) 

Data  ID  Code:  00001  (See  001-02)  WORD:  001-04 
Signal  Naee  -  UTM  Grid  Zone 


DATA  BIT 

- T" 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

REMARKS 1  LSC 


DESCRIPTION 

Logic 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Zone  (2nd  LSC) 
* 

* 

* 

LSB 

Ugic  "0" 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Zone  (LSC) 

* 

* 

LSB 

Least  Significant  Character. 


Data  ID  Code:  00001  (See  001-02)  VORD:  DOl-05 
Signal  Naae  -  100,000  Meter  UTM  Grid  Area 


DATA  BIT 

- 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 
Logic  "0" 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Zone  (MSC) 
(See  Remarks) 

* 

* 

LSB 

Logi-;  "0" 

M*: 

**  ASCII  Cf/Jcd  UTM  Grid  At  ess  (LSC) 

A 

* 

* 

LSB 


REMARKS:  The  order  of  the  char meters  designating  the  100,000  Meter  UTM 

Grid  Area  is  column  first  and  then  row. 


I 
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t 


FORHAT  II:  INSERTED  POSITION  UTM  SPHEROID  (cont.d) 


Data  ID  Code:  00001  (See  DOl-02)  WORD:  DOl-06 
Signal  Naee  -  UTH  Easting  (m) 

DATA  BIT  DESCRIPTION 

- r~  - 536.0) 

2-15  UTM  Basting  (See  RaMrlcs) 

16  LSB  (2.0) 


REMARKS:  HaxiMua  value  shall  not  exceed  99,998.0  aeters  (■). 


Data  ID  Code:  00001  (See  DOl-02)  WORD:  DOl-07 
Signal  Name  -  UTM  Northing  (a) 

DATA  BIT  DESCRIPTION 

T”  RSi(W, 536.0) 

2-15  UTM  Northing  (See  Remarks) 

16  LSB  (2.0) 


REMARKS:  Maximum  value  shall  not  exceed  99,996.0  aeters. 
FORMAT  III:  INSERTED  TRUE  HEADING  (BATH  ENTRY) 


Data  ID  Code:  00010  (See  DOl-02) 
Signal  Name  -  True  Heading  (pi  rad) 


DATA  BIT 

- -p- 


2 

3-15 

16 


VORD:  DOl-03 


DESCRIPTION 
— SliTTIt 
MSB  (0.5) 

★ 

LSB  (3.05176B-05) 


FORMAT  IV:  INSERTED  MAGNETIC  VARIATION 

Data  ID  Code:  00011  (See  001-02)  VORD:  DOl-03 
Signal  Name  -  Magnetic  Variation  (pi  rad) 


DATA  BIT 

- j— 


3 


2 

’5 

5 


DESCRIPTION 

- Sign  Bit 

MSB  (0.5) 

* 

LSB  (3.05176E-05) 
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PORHAT  V:  INSERTED  SELECTED  MAGNETIC  COURSE  TO  STEERPOINT 


Data  ID  Code:  00100  (See  DOl-02)  WORD:  DOl-03 
Signal  Nane  -  Magnetic  Course  to  Steerpoint  (pi  rad) 


DATA  BIT 


DESCRIPTION 


MSB  (0.5) 
* 


16  LSB  (3.05176E-05) 

FORMAT  VI:  INSERTED  VAYPOINT/HARKPOINT  UTITUDE/LONGITUDE 


Data  ID  Code:  00101  (See  DOl-02) 
Signal  Nane  -  Latitude  (pi  rad) 

DATA  BIT  DESCRIPTION  (MSP) 

- r~  -sIh.*  61t 

2  MSB  (0.5) 

3-15  * 

16  ★ 


WORD:  DOl-03  (MSP);  D01>04  (LSP) 


DESCRIPTION  (LSP) 


LSB  (4.65661E-10) 


FORMAT  VI I  INSERTED  WAYPOINT/HARKPOINT  LATITUDE/ LONGITUDE  (cont'd 


Data  ID  Code:  00101  (See  DOl-02) 
Signal  Naae  -  Longitude  (pi  rad) 


WORD:  D01-05  (MSP);  DOl-06  (LSP) 


DATA  BIT 


DESCRIPTION  (MSP] 
Sign  Bit 
MSB  (0.5) 

* 


DESCRIPTION  (LSP) 
* 


LSB  (4.65661E-10) 
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FORMAT  VII:  INSERTED  tfAYPOlKr/MARKPOlNT  UTM  &  SPHEROID 


Data  ID  Codat  00110  (See  DOl-02)  HORDt  DOl-03 
Signal  Nana  -  Spherold/UTM  Grid  Zona 


DATA  BIT 

DESCRIPTION 

- T" 

Logic  *’0" 

2 

MSB 

3 

* 

4 

**  ASCII  Code  for  Spheroid  Model 

5 

**  (See  Notes  1  and  3) 

6 

* 

7 

* 

8 

LSB 

9 

Logic  "O'* 

10 

MSB 

11 

e 

12 

**  ASCII  Coded  UTH  Grid  Zone  (MSC) 

13 

**  (See  Note  2) 

14 

* 

15 

* 

16 

LSB 

Note  1:  BINARY 

ASCII 

MODEL 

OTORJDo 

0 

International 

0110001 

1 

Clark  1866 

0110010 

2 

Clark  1880 

0110011 

3 

Everest 

0110100 

4 

Bessel 

0110101 

5 

Australian  National/South  Aearican 

0110110 

6 

Airy 

0110111 

7 

Reserved 

0111000 

8 

Reserved 

0111001 

9 

Reserved 

1000001 

A 

WGS-72 

1000010 

B 

VGS<-84 

Nota  2:  Tha  ordar  of  the  characters  designating  the  UTM  Grid  Zona  la 
colunn  first  and  then  rov. 

Note  3:  Default  is  VGS-84. 
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FORMAT  VII:  IWSBRTBD  WAYPOINT/MARKPOINT  VTM  6  SPHEROID  (cont.d 


Data  ID  Coda: 
Signal  Naaa  ~ 

DATA  BIT 


00110  (Saa  001>02) 
UTH  Grid  Zona 


VORD:  DOl-04 


DESCRIPTION 


**  ASCII  Codad  UTH  Grid  Zona  (2nd  LSC) 
* 


LSB 

Logic  ’•O" 

MSB 

* 

**  ASCII  Codad  UTH  Grid  Zone  (LSC) 
* 


Data  ID  Coda:  00110  (Saa  001-02)  VOROt 
Signal  Naaa  -  100,000  Hater  UTH  Grid  Area 


DOl-05 


DATA  BIT 


DESCRIPTION 

- CSglT^- 

MSB 


**  ASCII  Codad  UTH  Grid  Area  (HSC) 
**  (Saa  Raaarks) 

* 

LSB 

Logic  "0" 

MSB 

* 

* 

**ASCII  Codad  UTH  Grid  Aram  (LSC) 

* 


REMARKS:  The  order  of  the  characters  designating  the  100,000  mater  UTH 
Grid  Area  la  column  first  and  than  row. 
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FORMAT  VII;  INSERTED  VAYPOINT/MARKPOIMT  UTM  A  SPHEROID  (cont.d) 


Data  ID  Coda;  00110  (See  001-02)  WORD;  DOl-06 
Signal  Naae  -  UTM  Easting  (m) 

DATA  BIT  DESCRIPTION 

T"  ^65,536.0) 

2-13  UTN  Eaatlng  (Sae  ReMarks) 

16  LSB  (2.0) 

REMARKS;  Maximum  value  shall  not  exceed  99,998.0  meters. 


Data  ID  Code:  00110  (See  DOl-02)  WORD:  DOl-07 
Signal  Name  -  UTM  Northing  (m) 

DATA  BIT  DESCRIPTION 

r~  536.0) 

2-13  UTN  Northing  (See  Remarks) 

16  LSB  (2.0) 

REMARKS:  Maximum  value  shall  not  exceed  99,998.0  meters. 


FORMAT  VIII !  INSERTED  CONVERGENCE  FACTOR 

Data  ID  Code:  00111  (See  001-02)  WORD:  DOl-03 

Signal  Naae  -  Convergence 

DATA  BIT  DESCRIPTION 

T"  — Rsrn^) 

2-15  * 

16  LSB  (3.05176E-05) 


luMMMI  I'..  M  I  M  I'M  '\NI  (HI  .  r/\l<ai1MLH 

Data  ID  Code:  01000  (See  DOl-02)  WORD:  POl-03 
Signal  Name  -  Miscellaneous  Parameter  Code 

DATA  BIT  DESCRIPTION 

- r~  — HS5 - 

2-15  Binary  Code  (See  Remarks) 

16  LSB 


REMARKS:  Decimal  equivalent  of  codes  are  defined  as  follows: 
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TABLE  0?  HISCELLAriEOUS  PARAMETERS 

DEFINITION  UNITS  RANGE  FORMATS _ ALTERNATE 
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FORMAT  X:  MISCELLANEOUS  PARAMETER  INSERT 


Data  ID  Code:  01001  (See  DOl-02)  WORD:  DOl-03 
Signal  Name  -  Miscellaneous  Parameter  Code 

DATA  BIT  DESCRIPTION 

^  'Isi 

*Blnary  Code  (See  Remarks) 

16  LSB 

REMARKS:  Decimal  equivalent  of  codes  are  defined  as  follovs: 


DECIMAL  EQUIVALENT 


(T 

thru 

TT 

18 

19 

thru 

20 

21, 

41,  51 

22 

thru 

40 

42 

thru 

50 

52 

thru 

65 

66 

thru 

100 

101 

thru 

131 

132, 

,  133 

134 

&  up 

Ml SC  PARAMETER  INSERT  DEFINITION 
Shall  not  be  used 
Manually  entered  TAS 
Shall  not  be  used 

Cumulative  CEP/Mission  RER  history  clear 
Shall  not  be  used 
Shall  not  be  used 
Shall  not  be  used 

INU  Standard  Functions  -  TBD  (by  Procuring  Activity) 
Contractor  Unique  Functions  -  TBD  (by  Contractor) 
Shall  not  be  used 

Contractor  Unique  Functions  -  TBD  (by  Contractor) 


SNU  84  1,  28  FEBRUARY  1986 


-159- 


FORMAT  S:  MISCELLANBQUS  PARAMETER  INSERT  (cont.d) 

Data  ID  Codai  01001  (Saa  OCl-02)  WORD:  DOl-04 
Signal  Naac  -  Paraatatar  tford  1 


DATA  BIT 

T" 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

— 

MSB 

* 

* 

**  ASCII  Paraaeter  LSC) 

* 

* 

Lsa 

Logic  '•O" 

MSB 

* 

* 

**  ASCII  Paranater  (Sth  LSC) 
* 

* 

LSB 


REMARKS:  Non- printing  nnd  lower  case  characters  shall  not  be  used  except 
that  an  ASCII  coded  blank  is  permissible. 

Data  ID  Code:  01001  (See  001-02)  WORD:  DOl-05 
Signal  Naaa  -  Paraaatar  tford  2 


DATA  BIT 

- T" 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

- KgTT^" 

MSB 

* 

* 

**  ASCII  Parameter  (4th  LSC) 

A 

* 

LSB 

Log’c  "0" 

MSB 

* 

* 

**  ASCII  Parameter  (3rd  LSC) 
* 

* 

LSB 


REMARKS:  Non-printing  and  lover  case  characters  shall  not  be  used  except 
that  an  ASCII  coded  blank  is  permissible. 
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0«t«  XD  Cod*:  01010  (So*  001-02)  VOKOt  001-03 
Signal  Naa«  -  Hagnatlc  Haadiny  (pi  rad) 


DATA  BIT 


DBSCKimOH 
Sign  #n 
NSB  (0.5) 

* 

LSB  <3,03174*. 05) 


FORMAT  XII j  INSERTED  SELECTED  KaGKETIC  COURSE 


FORMAT  XIII  $  ORIENT  COfTTROL  VORD 


Data  ID  Coda:  01100  (Saa  001-02)  VORDt  001-03 
Signal  Naaw  -  Orlant  Function 

DATA  BIT  VALUE  PUNCTIOM  DESCRIPTION 


1-2 

00 

Orient  OFF  /  Boresight  OFF 

(Default) 

01 

Prohibited 

(Note  1) 

10 

Orient  ON  /  Boresight  OFF 

n 

Orient  ON  /  Boresight  ON 

3-5 

000 

No  Entry  /  RESET  Flags  (Default 

-  Note  2} 

001 

Data  Bus  Entry  of  Basic  Orientation 

(Note  3) 

010 

Data  Bus  Entry  of  Boresight  Angles 

(Note  4) 

oil 

Function  Reserved 

(Note  5) 

100 

Hardware  Entry  of  MUX  Data 

(Note  6) 

101 

Clear  Stored  Basic  Orientation 

(Note  7) 

110 

Boresight  Angles 

(Note  8) 

111 

Function  Reserved 

6 

0 

Compare  Entered  Data 

1 

Store  Entered  Data 

7 

X 

HUX  Data  Read  Select  P132  Fin  13 

(Note  9) 

8 

X 

P132  Pin  14 

9 

X 

P132  Pin  15 

10 

X 

P132  Pin  16 

11 

12 

13 

U 

13 

16 


0  Function  Raaairvad 
0 
0 
0 
0 
0 


Raaarki  Dafault  valuas  rapratant  functions  or  conditions  vhich  shall  bo 
assuaad  by  tha  INU  upon  povar-up  unless  otharvisa  prograsmad. 

Note  It  This  coaaand  shall  not  ba  parnittad.  At  leapt  to  program  this 
coonand  shall  invoke  an  "illegal  coaaand"  error. 

Note  2t  No  data  is  to  ba  entered  either  in  subsequent  data  words  or  via 
hardware  HUX  Data  Input  read.  All  previously  stored  valuas  shall  raaain 
unaltered.  Tha  Entered  Data  Conpara  flag  in  tha  Orient  Status  Word  shall 
ba  reset  to  logic  0. 

Note  3t  This  function  shall  require  a  basic  orientation  :o  be  supplied  in 
subsequent  data  word  DOl-OA. 
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Note  4:  This  function  requires  boresight  angles  to  be  supplied  in 
subsequent  data  words  DOl-04,  DOl-05,  and  DOl-06. 

Note  3:  This  function  is  reserved  for  future  use.  Atteept  to  cowand  this 
function  shall  Invoke  an  "illegal  cowand*  error. 

Note  6i  This  function  requ)'  ea  specification  of  Coepare  or  Store  option 
(bit  6)  and  specification  of  vh  ch  input  is  to  be  read  in  NUX  Data  Read 
Select  bits  (bits  7-10). 

Note  7t  This  coMuind  shall  clear  the  basic  orientation  values  stored  in 
the  Orient  Status  word  to  the  default  basic  orientation.  This  cowand 
shall  be  pernitted  only  when  the  Orient  function  is  disabled.  An  attwpt 
to  prograai  this  cowand  while  the  Orient  function  la  enabled  shall  invoke 
an  "illegal  cowand*  error. 

Note  8:  This  cowand  shall  clear  all  stored  boresight  correction  angles  to 
sero  and  reset  the  Boresight  Store  Coeplete  flag  (bit  10  of  the  Orient 
Status  Word)  to  logic  0.  This  cowand  shall  be  pernitted  only  when  the 
Boresight  function  Is  disabled.  An  attenpt  to  progran  this  conaand  with 
the  Boresight  function  enabled  shall  Invoke  an  "illegal  cowand*  error. 

Note  9s  These  bits  shall  deternine  which  hardware  input  value  is  to  be 
read^  Corresponding  logic  levels  shall  be  placed  on  the  INU  NIH  Data 
Select  pins.  The  values  which  external  hardware  shall  place  on  the  INU  HUX 
Data  Input  pins  in  response  are  as  followst 
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Orlant  Control  HUX  Data  Input  Valua  MUX  Data  Input 

Word  Bit  to  ba  riii3  Fltld  Raad 

7  8  9  10 

Pn2  pin  ♦  P132  pin  « 


13TI  1516 

24  W  39  ^ 

0 

0 

0 

0 

Function  Reserved  (Note  9A) 

0  0 

0  0 

0 

0 

0 

1 

Basic  Orientation  Roll  (Xr) 

Bits 

1-2  (Note  9B) 

0 

0 

1 

0 

Pitch  (Yr) 

Bits 

3-'' 

0 

0 

1 

1 

Yav  (Zr) 

Bits 

5-6 

0 

1 

0 

0 

Roll  Boresight "Correct ion  Angle  (Xr) 

Bits 

1-4  (Note  9C) 

0 

1 

0 

1 

Bits 

5-8 

0 

1 

1 

0 

Bits 

9-12 

0 

1 

1 

1 

Bits 

13-16 

1 

0 

0 

0 

Pitch  Boresight  Correction  Angle  (Yr) 

Bits 

1-4 

1 

0 

0 

1 

Bits 

5-8 

1 

0 

1 

0 

Bi  ts 

9-12 

1 

0 

1 

1 

Bits 

13-16 

1 

1 

0 

Yav  Boresight  Correction  Angle  (Zr) 

Bits 

1-4 

1 

1 

0 

1 

Bi  ts 

5-8 

1 

1 

1 

0 

Bits 

9-12 

1 

1 

1 

1 

Bits 

13-16 

Nota  9Ai  This  MUX  Data  Salsct  coda  is  a  lagal  raquast.  Tha  naaning  of 
data  raturnad  for  this  salact  coda  is  prasantly  undafinad.  Raquast  of  this 
HUX  Data  Salact  coda  in  bits  7-10  of  the  Orient  Control  Vord  shall  not 
invoke  an  '*illagal  coaaand"  error. 

Note  9Bi  Only  bits  1  and  2  (P-132  pins  24  and  29)  of  tha  four-bit  vide  HUX 
Data  Input  field  shall  be  significant  vhan  reading  Basic  Orientations. 
Bits  3  and  4  (P-132  pins  39  and  49)  of  this  HUX  Data  Input  field  shall  be 
sat  to  logic  0.  Bit  nuabers  indicated  are  corresponding  bit  locations  in 
tha  equivalent  16-blt  DOl-04  Basic  Orientation  data  vord  (see  Foraat  XIII 
Appendix  VI)  into  vhich  tha  tvo  significant  data  bits  read  froa  the 
four-bit  vide  MUX  Data  Input  lines  are  stored. 

Nota  9Ci  All  bits  of  the  four-bit  vide  HUX  Data  Input  field  shall  be 
significant  when  reading  Borasight  Angles.  Bit  nuabers  indicated  are 
corresponding  bit  locations  in  the  appropriate  equivalent  16-bit  boresight 
angle  data  vord  (see  Foraat  XIII  Appendix  VI)  into  vhich  the  four 
significant  data  bits  read  froa  the  MUX  Data  Input  lines  are  stored. 
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FORMAT  XIII !  ORIEWr  COMTROL  WORD  (cont.d) 


Data  ID  Code:  01100  (See  DOl-02) 
Signal  Nane  -  Basic  Orientation 

Data  Bit 

1 

2 

3 

4 

5 

6 

7-16 


WORD:  DOl-04 


Description 

MSB  Basic  Orientation  Roll  (Xr) 
LSB 

MSB  Basic  Orientation  Pitch  (Tr) 
LSB 

MSB  Basic  Orientation  Yav  (Zr) 
LSB 

Logic  "0" 


REMARKS:  Foraat  to  be  used  for  DOl-OA  shall  depend  upon  whether  Basic 

Orientation  or  Boresight  Angle  data  entry  has  been  specified  in  DOl-03. 


Basic  Orientations  are  coded  as  follows: 


MSB  LSB  Orientation 

"U  -  0  Oeg 

01  90  deg 

1  0  180  deg 

1  1  270  deg 


FORMAT  XIII i  ORIENT  CONTROL  WORD  (cont.d) 

Data  ID  Code:  01100  (See  DOl-02)  WORD:  DOl-04 
Signal  Naee  -  Roll  Boresight  Correction  Angle(deg) 


Data  Bit 

1 

2 

3-15 

16 


Description 

sign  BU 
MSB  (45.0) 

* 

LSB  (2.7465BB-03) 


REMARKS:  Fornat  to  be  used  for  DOl-04  shall  depend  upon  whether  Basic 
Orientation  or  Boresight  Angle  data  entry  has  b<Mn  specified  in  D01-03. 
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FORHAT  XIII: 


ORIEWT  CONTROL  WORD  (cont.d) 

Data  ID  Code:  01100  (Sea  DOl-02}  VORD:  DOl-05 
Signal  Naaa  -  Pitch  Boreslght  Correction  Angla(dag) 


Data  Bit 

1 

2 

3-15 

16 


Dascrlption 

Sign  Bit 
MSB  (45.0) 

* 

LSB  (2.74658B-03) 


REHARKSi  All  bits  in  this  word  shall  be  set  to  0  unless  Borasight  Angle 
entry  has  bean  specified  in  DOl-03. 


Data  ID  Code:  01100  (See  DOl-02)  VORDi  DOl-06 
Signal  Ha»e  -  Yav  Borasight  Correction  Angle(deg) 

Data  Bit  Description 


1 

2 

J  15 
16 

REHARKSi  All  bits  in  this  word  shall 
entry  has  benn  specified  in  001-03. 


Sign  B1 1 
MSB  (45.0) 

* 

I.SB  (•/.  74(f) *jHK  0\) 

be  set  to  0  unless  Borasight  Angle 
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II.  INU  TO  HSI/HUD/OISPUYS 

BLOCK  ID:  I06/I08 

Refresh  Rate  ■  Shown  for  each 

1  word 

Transmit  Rate  «  12.5Hz  (106); 

SOBs 

(108) 

SUBADDRESS:  11001 

(T/R)  WORD:  106/108-01  Refresh 

1  Rate 

.  SOBs 

Signal  Name  -INU  Control  Word  1 

DATA  BIT 

DESCRIPTION 

- 1 - 

Analog  Attitude  Data  Pail 

(Note 

1) 

2 

Any  Navigation  Data  Fail 

(Note 

1  and 

3 

Degraded  Navigation 

(Note 

3) 

4 

Navigation  Data  Unavailable 

(Note 

4> 

5 

Digital  Attitude  Data  Fail 

(Note 

1) 

6 

Degraded  NAV  Ready 

(Note 

5) 

7 

Attitude  Ready 

(Note 

6) 

8 

Control  Vector  Acknowledge 

(Note 

7) 

9 

Altitude  Loop  Bit  1 

(Note 

8) 

10 

INU  in  Self-Test 

(Note 

9) 

11 

Degraded  Align  Complete 

(Note 

10) 

12 

In  Manual  Magnetic  Variation 

(Note 

11) 

13 

Digital  Select 

(Note 

12) 

14 

In  Grid  Mode 

(Note 

13) 

15 

CDU  Pail 

(Note 

14) 

16 

NAV  Ready 

(Note 

15) 

REMARKS:  A  logic  *1"  shall  Indicata  that  tha  rafarancad  condition  Is  trua. 
NAV  data  is  dafinad  to  ba  INU  coaputad  data  axclusiva  of  ATTITUDE  data* 
vhara  ATTITUDE  data  is  dafinad  Jto  ba  platfora  atiauth  (not  trua/Magnatic 
haadirig)roll,  and  pitch. 

Note  1:  Applicable  to  failures  only  (not  invalid  data). 

Note  2:  Applicable  to  NAV  data  only*  not  attitude  data. 

Note  1:  The  INU  is  in  the  NAV  aode  and  degraded  perforaance  is  expected  as 
a  result  of  a  detected  failure*  or  a  degraded  parfornance  alignaant  was 
performed  in  accordance  with  TABLE  I.  This  bit  is  the  coaplanent  of  P02-01 
bit  3  when  in  tha  AIR  ALIGN  aoda. 

Note  4:  The  INU  is  not  in  tha  NAVIGATE*  AIR  ALIGN,  OVERFLY  or  AUXILIARY 
node. 

Note  5:  NA  aoda  nay  ba  entered  with  at  least  degraded  GC  navigation 
performance  lAV  TABLE  I. 

Note  6:  Useable  ATTITUDE  data  of  unspecified  accuracy  is  available.  The 
NAV  node  nay  not  be  entered  unless  the  filter  node  bit  (P02-01*  bit  2)  is 
set . 

Note  7:  Acknovl:.'dge  receipt  of  all  F02  correction  vectors  in  all  system 
modes.  In  addition,  when  used  in  any  unique  CDU  NAV  node  or  the  ganaralizad 
CDU  AIR  ALIGN  mode,  this  bit  provides  feedback  that  a  block  P02  has  been 
received  and  applied  per  the  description  on  sheet  2  of  tha  block  1^02 
definition. 
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Note  8t  Baro-Inertlal  data  is  invalid.  CADC  fail  in  tha  align  aode  will 
sat  this  bit  iaaadlataly.  CADC  fail  in  tha  navigata  noda  will  sat  this  bit 
aftar  fiva  saconds  of  continuous  CAOC  fail. 

Nota  9t  Tha  INU  is  in  tha  initiated  Bullt-In-Tast  (BIT)  aoda.  This  bit 
shall  be  rasat  to  logic  "O"  at  tha  coaplation  of  Initiatad  BIT. 

Nota  lOt  Alignaant  to  praviously  storad  "inertial  display"  position  is 
coaplata.  NAV  noda  nay  be  antarad  with  unspecified  parformanca. 

Nota  11:  Nanually  entered  magnetic  variation  is  used  in  tha  computation  of 
all  nagnetic  related  outputs. 

Note  12:  Digital  Select  Flag  Acknowledge.  This  bit  shall  be  sat  to  a 
logic  "1"  in  response  to  receiving  a  logic  "1"  in  a  corresponding  bit  of 
001-02,  Subsequent  to  the  INU  receiving  a  logic  "0"  in  the  corresponding 
bit  of  D01~02,  the  INU  shall  reset  this  106/108-01  bit  to  logic 
"0". Digitally  antarad  selected  magnetic  course  is  used  in  lieu  of  analog 
(HSI)  selected  course. 

Note  13:  Grid  Node  Flag  Acknovladga.  This  bit  shall  be  set  to  a  logic  "1" 
in  response  to  receiving  a  logic  "1"  in  a  corresponding  bit  of  DOl-02. 
Subsequent  to  the  INU  receiving  a  logic  "0"  in  tho  corresponding  hit  of 
not  07,  the  iNU  shnil  lenel  till':  MKi/IOnOl  hit  In  ln,{lr  *•()".  INU  mngiinllr 
heading  outputs  (dlgllwl  and  Minting)  shull  be  lepl.ufd  by  gild  lieadliig  In 
this  noda. 

Note  14:  Echo  of  DOl-Ol  bit  1  CDU  fault  flag. 

Nota  IS:  NAV  mode  nay  be  antarad  with  full  specified  parformanca.  This 
bit  shall  also  be  sat  in  tha  CDU  selectable  "CAL"  mode  to  denote  whan  tha 
navigata  mode  nay  be  antarad. 
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SUBADDRESS:  11001  (T/R)  WORD:  106/108-02  Refresh  Rate  >  50Hz 
Sijfnal  Name  -  IWU  Control  Vord  2  (TIME  TAG) (Micro  seconds) 


DATA  BIT 
T” 
2-15 
16 


DESCRIPTION 

- KR  (17597,152.0) 

e 

LSB  (64.0) 


REMARKS:  This  word  shall  be  updated  continuously  after  power  up/system 
initialization  ( approx inately  5  seconds). 


SUBADDRESS:  11001  (T/R)  VORD: 
Signal  Name  -  X  Velocity(fps) 


106/108-03  (MSP) 
106/108-04  (LSP) 


Refresh  Rate 
Refresh  Rate 


SONx 

50Bz 


DATA  BIT  DESCRIPTION  (MSP) 

- r~  — Sign- Bit  — 

2  MSB  (4,096.0) 

3-15  * 

16  * 


DESCRIPTION  (LSP) 

S 

e 

* 

LSB  (3.81470E-06) 


SUBADDRESS:  11001  (T/R)  WORD: 
Signal  Name  -  Y  Veloci ty(fpa) 


106/108-05  (MSP) 
106/108-06  (LSP) 


Refresh  Rate 
Refresh  Rate 


50Bz 

50Bz 


DATA  BIT 

DESCRIPTION  (MSP) 

1 

Sign  Bit 

2 

MSB  (4,096.0) 

3-15 

* 

16 

* 

DESCRIPTION  (LSP) 

* 

* 

LSB  (3.81470E-06) 


SUBADDRESS: 
Signal  Name 


11001  (T/R)  WORD:  106/108-07  (MSP) 

106/108-08  (LSP) 


-  Z  Veloci ty( f ps) 


Refresh  Rate 
Refresh  Rate 


50Hz 

50Hz 


DATA  BIT 

- r~ 


2 

3-15 

16 


DESCRIPTION  (MSP) 

— BTgHTTt  - 

MSB  (4,096.0) 

★ 

* 


DESCRIPTION  (LSP) 

* 


* 

LSB  (3.81470B-06) 
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SUBAODRESS:  11001  (T/R)  VORD:  106/108-09 
Signsl  Name  -  Platform  Azlauth(pl  rad) 


Refresh  Rate  «  50Hz 


DATA  BIT 
- 


2 

3-15 

16 


DESCRIPTION 
Sign  8lt 
MSB  (0.5) 

* 

LSB  (3.05176E-05) 


SUBAODRESS:  11001  (T/R)  WORD: 
Signal  Name  -  Roll  (pi  rad) 

DATA  BIT 

- T" 

2 

3-15 

16 


106/108-10  Refresh  Rate  -  SOHz 


DESCRIPTION 
Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176E-05) 


SUBADDRESS:  11001  (T/R)  WORD:  106/108-11  Reftesh  Rate  -  50Hz 
Signal  Name  -  Pi tch( pi  rad) 

DESCRIPTION 

1  sign  Bl t 

2  MSB  (0.5) 

3-15  * 

16  LSB  (3.05176E-05) 


SUBAODRESS:  11001  (T/R)  WORD:  106/108-12  Refresh  Rate  - 
Signal  Name  -  Present  True  Head  T^<pi  rad) 


DATA  BIT 
2 

3-15 

16 


DESCRIPTION 

— STgiTSn 

MSB  (0.5) 

* 

LSB  (3.05176E-05) 


50Hz 
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SUBAOORESS: 
Signal  Name 


11001  (T/R)  WORD:  106/108-13 
'  Magnetic  Beadln^rn^  rad) 


Refresh  Rate  -  lOHa 


data  bit 
T“ 
2 

3-15 

16 


ASCRIPTION 
?ign  fli  t 
MSB  (0.5) 

* 

LSB  (3.05176E-05) 


SUBADDRESS: 
Signal  Name 


11001  (T/R)  WORD.*  106/108-14 
a£Sil_Circle  Steering  Ecrorlpi  rad) 


Reftv^h  Rate 


2.5Ha 


data  bit 

~~~~  1  description 

2  Sign  Bit 

3-15  (0‘5) 

16  * 

LSB  (3.05176B-05) 


SUBADDRESS: 
Signal  Name  - 


11001  (T/R)  yoR0j  106/108-15 
Courae  Deviatlonipi  rad) 


Refresh  Rate  •  2.5H* 


data  BIT 


2 

3-15 

16 


description 
Sign  Bit 
MSB  (0.5) 

* 

.  LSB  (3,051768-05) 


SUBADDRBSSt 
Signal  Name 


11001  (T/R)  vOKOt  m/108-16 
'  -Tl*e  to  Steerpoln traeennri«> 


data  bit 

p~ 

2-15 

16 


Refresh  Rate  •  5B» 

^CRIPTION 

JSrn77768,0) 

LSB  (1,0) 
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SUBADDRESS:  11001  (T/R)  WORD:  106/108-17  Refresh  Rate  -  2.5Hz 
Signal  Name  -  Distance  to  Steerpolnt(nml) 


DATA  BIT 

- j~ 

2-15 

16 


DESCRIPTION 
HSb  (3,276.8) 
* 

LSB  (0.1) 


SUBADDRESS:  11001  (T/R)  VORD:  106/106-18  Refresh  Rate  -  SHz  Signal  Name 
-  Relative  Bearing  to  Steerpoint(pi  rad) 


DATA  BIT 

- r~ 


2 

3-15 

16 


DESCRIPTION 

- grin  ffi  t 

MSB  (0.5) 

* 

LSB  (3.05176B-05) 


SUBADDRESS:  11001  (T/R)  VORD:  106/108-19  Refresh  Rate  -  SHz  Signal  Name  - 
Relative  Bearing  t o  nth  Waypoint/ Harkpolnt( p 1  r ad ) 


I « .1  I  A  Q  I  1 

T 


2 

315 

16 


hi  I 

HSB  (0.5) 

* 

LSB  (3.05176E-05) 


SUBADDRESS:  11001  (T/R)  VORD:  106/108-20  Refresh  Rate  -  2. SHz  Signal  Name 
"  Tiae  to  nth  Waypoint/Markpoint(second8) 


DATA  BIT 

- r“ 

2-15 

16 


DESCRIPTION 

MSB  (32,768.0) 
* 

LSP  (1.0) 


SUBADDRESS:  11001  (T/R)  VORD:  106/108-21  Refresh  Rate  ..  2. SHz  Signal 
Naaie  -  Distance  to  nth  Vaypoint/H«rkpoirtt(n«i) 


DATA  BIT 

r~ 

2-15 

16 


DESCRIPTION 

— H5rT77776.8) 
* 

LSB  (0.1) 
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SUBADDRESS: 

11001  (T/R)  WCID;  106/108-22 

Refresh  Rate  - 

SOHz 

Signal  Name 

-  INU  Control  Word  3 

DATA  BIT 

DESCRIPTION 

- j_. 

Fix  Freeze  F'lag  Acknowledge 

(See 

Note 

1) 

2 

Fix  Enter  Flag  Acknowledge 

(See 

Note 

1) 

3 

Nark  Flag  Acknowledge 

(See 

Note 

1) 

4 

Clear  Flag  Acknowledge 

(See 

Note 

1) 

5 

Data  Ready  Flag  Acknowledge 

(See 

Note 

2) 

6 

MSB 

7 

**  Present  Steerpoint  Code 

8 

9 

LSB 

10 

MSB 

11 

**  Present  Vaypoint/Markpoint 

Code 

12 

13 

LSB 

14 

Illegal  Command 

(See 

Note 

3) 

15 

Position  Error  Valid 

(See 

Note 

4) 

16 

CADC  Invalid 

(See 

Note 

5) 

Note  1:  This  106-22  bit  shall  be  set  to  logic  "1"  in  response  to  receiving 
a  logic  **1"  in  the  corresponding  bit  of  DOl-02.  The  106-22  bit  being  set 
to  logic  "1"  shall  cause  the  001-02  bit  to  be  reset  to  logic  "0”. 
Transmission  of  the  Flag  Acknowledge  shall  mean  the  INU  has  received  the 
flag  in  001-02  and  is  processing  the  corresponding  INU  function.  Vhen  INU 
processing  is  completed  and  all  corresponding  outpus  in  106  and  107  have 
been  updated  to  reflect  the  function  activated,  and  the  DOl  Data  Ready  Flag 
has  been  reset  to  logic  "0",  the  Flag  Acknowledge  shall  be  reset  to  logic 
"0"  Upon  transmission  of  a  reset  Flag  Acknowledge,  the  INU  shall  be 
available  to  perform  the  same  function  again. 


Note  2:  INU  transmission  of  the  Data  Ready  Flag  Acknowledge  (logic  "1") 
shall  mean  the  TNII  h.as  leceived  the  DOl  02  Dnla  Ready  King  niiii  Is 
l>i  lu-ess I iig  (lie  DOl  data.  The  UUI  U2  Data  Ready  Flag  shall  be  reset  to 
logic  "0"  upon  receipt  of  the  Data  Ready  Flag  Acknowledge  (logic  "1"). 
Vhen  the  INU  processing  is  completed  and  all  corresponding  outputs  in  106 
and  107  have  been  updated  to  reflect  the  new  inserted  quantity,  and  the  DOl 
Data  Ready  Flag  has  been  reset  to  logic  "O",  the  Flag  Acknowledge  shall  be 
reset  to  logic  "0".  Upon  trensaiesion  of  a  raset  Flag  Acknowledga,  tha  INU 
shall  be  available  to  receive  new  inserted  data.  Data  Bits  5  and  14  are 
mutually  exclusive  events. 
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Note  3t  Set  illegal  command  bit  for  illegal  mode  transition.  logic  "1" 
shall  indicate  that  the  INU  cannot  comply  with  the  DOl  Functii,  Select  code 
or  Inserted  command.  If  a  miscellaneous  parameter  is  undefined,  a 
Miscellaneous  Read  or  Miscellaneous  Insert  message  encoded  for  that 
parameter  shall  cause  the  Illegal  Command  bit  to  be  set.  If  a 
miscellaneous  parameter  is  a  read  only  quantity,  transmission  of  a 
Miscellaneous  Insert  message  encoded  for  that  parameter  shall  cause  the 
Illegal  Command  bit  to  be  set.  INU  transmission  of  the  Illegal  Command  bit 
set  to  logic  "1”  shall  cause  the  001-02  Data  Ready  Flag  to  be  reset  to 
logic  "0"r  Subsequent  to  the  INU  receiving  a  reset  Data  Ready  Flag  bit, 
the  INU  shall  reset  the  Illegal  Command  Bit  to  logic  "O". 

Note  4:  The  Position  Error  Valid  bit  shall  be  set  to  a  logic  "I"  whenever 
either  the  Semi-Automatic  or  Manual  Update  modes  are  active  and  the 
position  error  deltas  in  I07-2B  and  107-29  are  valid.  Subsequent  to 
deactivation  of  the  update  mode,  this  bit  shall  be  set  to  logic  "0". 

Note  5i  As  a  minimum,  CADC  Invalid  shall  be  set  to  logic  "1"  i  COl  is  not 
received  at  least  once  per  second  or  if  the  COl-Ol  bit  1  Pressuic  Altitude 
Valid  is  set  to  logic  "0".  Subsequent  to  receiving  the  Pressure  Altitude 
Valid  bit  set  to  logic  ”1**  in  COl-01,  this  bit  shall  be  set  to  logic  ”0". 

SUBADDRESS:  1001  (T/R)  WORD;  106/108-23  (MSP)  Refresh  Rate  -  2.5Hz 

106/108-24  (LSP)  Refresh  Rate  =  2.5Hz 


Signal  Name  -  nth  Vaypoint/Markpoint  Latitudefpi  rad) 

DATA  BIT  DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 

1 
2 

3-15 
16 


Sign  Bit 
MSB  (0.5) 
* 


* 

* 

* 


LSB  (4.65661E-10) 


SUBADDRESS:  11001  (T/R) 


WORD:  106/108-25  (MSP)  Refresh  Rate  -  2. iHz 
106/106-26  (LSP)  Refresh  Rate  -  2..5Hz 


Signal  Name  -  nth  Waypoint/Harkpolnt  Longitudc(Pl  rad) 

DATA  BIT  DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 


1 

2 

3-15 

16 


Sign  Bit 
MSB  (0.5) 
* 

* 


* 

* 

* 


LSB  (4.65661E-J0) 
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SUBADDRESS;  11001  (T/R)  WORD;  106-32 
Signal  Name  -  Present  Drift  Angle(pl  rad) 


Refresh  Rate  >>  5Hz 


DATA  BIT 

""r 


2 

3-15 

16 


DESCRIPTION 

Sign  flit  (See  Note  1) 
MSB  (0.5) 

★ 

LSB  (3.05176E-05) 


Note  1;  Sign  is  positive  when  drift  is  to  the  right  of  the  Aircraft 
Centerline  (requires  a  left  heading  correction). 
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BLOCK  ID:  107  Refresh  Rate  :»  2.5Hz  Transmission  Rate  -  12.5Hz. 


SUBADDRESS:  11011  (T/R) 

Signal  Name  -  nth  Waypolnt/Markpoin 

DATA  BIT 
j— 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


WORD:  107-01 
Sphcroid/UTH  Grid  Zone 

DESCRIPTION 
Logic  ’*0" 

MSB 

* 

**  ASCII  Code  for  Spheroid 
Model 

**  (See  Notes  1  end  3) 

* 

* 

LSB 

Logic  ”0" 

MSB 

* 

**  ASCII  Coded  UTN  Grid  Zone 
(MSC) 

**  (See  Note  2) 

* 

*  . 

LSB 


Note  1:  BINARY  ASCII  MODEL 


mmo 

0 

International 

0110001 

1 

Clark  1866 

0110010 

2 

Clark  1880 

0110011 

3 

Everest 

0110100 

4 

Bessel 

0110101 

5 

Australian  National/South  American 

0110110 

6 

Airy 

OllOlll 

7 

Reserved 

0111000 

J 

Reserved 

0111001 

0 

Reserved 

t  1 

A 

Ut.*:  •  ; 

luooolo 

It 

WiiS 

Note  2;  The  order  ot  characters  designating  the  UTN  Grid  Zone  is  column 
first  and  then  row. 


Note  3;  Default  is  WGS-84. 
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SUBADDRESS!  11011  (T/R)  VORD;  107-02 

Signal  Name  -  nth  Waypoint /Markpoint  UTM  Grid  Znnp 


DATA  BIT 

- j__ 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 
“Togic  “a” 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Zone 
(2nd  LSC) 

* 

* 

* 

LSB 

Logic  ”0" 

MSB 

★ 

**  ASCII  Coded  UTM  Grid  Zone 
(LSC) 

* 

* 

* 

LSB 


SUBADDRESS:  11011  (T/R)  VORD:  107-03 

Signal  Name  -  nth  tfaypolnt/Markpolnt  100,000  Meter  UTM  Grid  Area 


DATA  BIT 
y— 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

"TogTcT^ 

MSB 

k 

**  ASCII  Coded  UFM  Grid  Area 
(MSC) 

**  (See  Remarks) 

* 

* 

LSB 

Logic  "0" 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Area 
(LSC) 

A 

A 

A 

LSB 


REMARKS:  Tlie  order  of  the  characters  designating 
Grid  Area  is  column  first  and  then  row. 


the  100,000  Meter  UTM 


} 
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Sl/BADDRESS:  11011  (T/R) 
Waypoint/Harkpolnt  UTM  Easting  («) 


VORO:  107-04  Signal  Name  - 


DATA  BIT 

- T” 

2-15 

16 

REMARKS:  Naxlmun  value  shall  not  exceed 


'ASCRIPTION 

"lRrT?5T536.0) 

UTH  Easting  (See  Remrks) 
LSB  (2.0) 

99,998.0  aeters. 


SUBAOORESS:  11011  (T/R)  WORD:  107-05  Signal  Nane  - 

nth  tfaypoint/Markpolnt  UTM  Northing  (m) 

DATA  BIT  DESCRIPTION 

- r~  - H5rTn7536.0) 

2-15  UTH  Northing  (See  Renarks) 

16  LSB  (2.0) 

REN.ARKS:  Maximum  value  shall  not  exceed  99,998.0  meters. 


SUBADDRESSi  11011  (T/R)  WORD:  107-06  HSP);  107-07  (LSP) 

Signal  Name  -  Present  Position  Latitude  (pi  rad) 


DATA  BIT 

DESCRIPTION  (MSP) 

DESCRIPTION  (LSP) 

1 

— srginfrt  — 

* 

2 

MSB  (0.5) 

* 

3-15 

* 

* 

16 

* 

LSB  (4.65661E-10) 

SUBADDRESS: 

11011  (T/R) 

WORD:  107-08  MSP);  107-09  (LSP) 

Signal  Name 

-  Present  Position  Longitude  (pi  rad) 

DATA  BIT 

DESCRIPTION  (HSP) 

DESCRIPTION  (LSP) 

1 

Sign  Bit 

* 

2 

MSB  (0.5) 

* 

3-15 

* 

★ 

16 

* 

LSB  (4.e5661E-lO) 
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SUBADDRESS:  11011  (T/R)  WORD:  107-10 

Signal  Naae  -  Present  Position  Spherold/UTM  Grid  Zone 


DATA  BIT 
J— 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 
Logic  "0" 

MSB 

* 

**  ASCII  Code  for  Spheroid 
Model 

**  (See  Notes  1  and  3) 

★ 

* 

LSB 

Logic  "0” 

MSB 

* 

**  ASCII  Coded  UlM  Grid  Zone 
(NSC) 

**  (See  Note  2) 

* 

* 

LSB 


Note 


BINARY 

ASCII 

MODEL 

OTTfJOOo 

0 

International 

0110001 

1 

Clark  1866 

0110010 

2 

Clark  1880 

0110011 

3 

Everes  t 

0110100 

4 

Bessel 

0110101 

5 

Australian  National/South  American 

0110110 

6 

Airy 

0110111 

7 

Reserved 

0111000 

8 

Reserved 

0111001 

9 

Reserved 

1000001 

A 

WGS-72 

1000010 

B 

WGS-84 

Note  2:  The  order  o'  characters  designating  the  UTH  Grid  Zone  is  column 
first  and  then  row. 


Note  3:  Default  is  WGS-84. 
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WORD:  107-11 


SUBADDRESS:  11011  <T/R) 
Signal  Name  -  UTM  Grid  Zone 

DATA  BIT 


DESCRIPTION 


**  ASCII  Coded  UTM  Grid  Zone 
(2nd  LSC) 


LSB 

Logic  "0” 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Zone 
(LSC) 

* 


SUBADDRESS:  11011  (T/R)  WORD:  107-12 

Signal  Name  -  Present  Position  100,000  Meter  UTM  Grid  Area 


DATA  BIT 


DESCRIPTION 

TSgir^ 

MSB 


**  ASCII  Coded  UTM  Grid  Area 
(HSC) 

**  (See  Remarks) 


Logic  "0" 

MSB 

* 

**  ASCII  Coded  UTM  Grid  Area 
(LSC) 


REMARKS:  The  order  of  the  characters  designating  the  100,000  meter  UTM 
Grid  Area  is  columii  first  and  the  row. 
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SUBADDRESS  1011  (T/R)  WORD:  107-17 

Signal  Naae  -  Entered  Magnetic  Variation  (pi  rad) 


DATA  BIT 

- T" 

A 

L  ■ 

3-14 

15 

16 


DESCRIPTION 

- Sign  ‘fiFt 

MSB  (0.5) 

LSB  (6.10357E-05) 
Steering  Mode  Code 
(See  Reveries) 


Remarks:  Logic  "0"  for  Great  Circle  Steering  Mode.  Logic  "1” 

for  Selected  Course  Steering. 


SUBADDRESS:  11011  (T/R) 

WORD:  107-18 

Signal  Name  -  Computed  Magnetic 

Variation  (pi  rad) 

DATA  BIT 

DESCRIPTION 

- T” 

- Sign  Bit 

2 

MSB  (0.5) 

3-15 

*  ' 

16 

LSB  (3.05176B-I 
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SUBADDRESS:  11011  (T/R)  WORD:  107-19 

Signal  Name  -  Align  Time  and  Status  (seconds) 


DATA  BIT 

- 1— 

2 

3 

4 

5 

6 
7 
9 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

RsB 

* 

**  Alignment  Status  Code 
**  (See  Note  1) 

★ 

LSB 

HSB  (3072.0) 

* 

* 

* 

**  Alignment  Time 
* 


* 

* 

* 


LSB  (6.0) 


Note  1:  The  following  alignment  status  codes  shall  be  used  for  operator 
iMformatinn  oiilv  anH  sliall  not  Imply  systmui  p#i  f  oi  mnn.  ®  i  otjii  1 1  tunon  l  <i  Ulion 
a  pal  f  mam  •  aligiimaiil  la  lialiig  pmifoimeil  at  a  i  e:ni  I  I  I'f  tollnit* 

ut  the  upetaiuL  tu  cuter  present  position,  the  allgiinient  status  codes  shall 
alternate  at  a  1  Hz  rate  between  code  000000  and  the  code  for  the  expected 
navigation  performance  achieved. 


BINARY 


ALIGNMENT  STATUS 


exJotioo 

Inltlil  (S 

000001 

Attitude  i 

000010 

Attitude  1 

000011 

8.0 

000100 

7.2 

000101 

6.4 

000110 

5.6 

000111 

4.8 

001000 

4.0 

001001 

3.2 

001010 

2.4 

001011 

1.6 

001100 

0.8 

001101 

0.7 

001110 

0.6 

001111 

0.5 

010000 

0.4 

010001 

0.35 

010010 

0.30 

010011 

0.25 

010100 

0.20 

010101 

0.15 

010110 

0.10 

010111 

0.05 

1 
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SUBADORESS:  11011  (T/R) 

Signal  Name  -  Wind  Ditcction  (pi  rad) 

DATA  BIT 


WORD:  107-20 


DESCRIPTION 


MSB  (0.5) 

it 

LSB  (3.05176E-05) 


SUBADDRESS:  11011  (T/R)  WORD:  107-21 

Signal  Name  ~  Wind  Vclocity/Last  Mark  Point  Codm  (knots] 


DATA  BIT 


DESCRIPTION 


13  LSB  (0.0625) 

14  MSB 

15  *  Last  Hark  Point  Coda 

(Sea  Note  1) 

16  LSB 

Note  1:  Tha  location  that  tha  last  Nark  Point  was  loaded  into  shall  be 
coded  as  follows: 

BINARY  LOCATION  BINARY  LOCATION 

OlXJ  No  Hark  Point  100  Rark  Point  D 

001  Hark  Point  A  101  Hark  Point  E 

010  Hark  Point  B  110  Hark  Point  P 


BINARY 

LOCATION 

BINARY 

uor 

No  Hark  Point 

100 

001 

Hark  Point  A 

101 

010 

Hark  Point  B 

no 

oil 

Hark  Point  C 

SUBADDf(ESS: 

non  (T/R) 

SUBADDf(ESS!  11011  (T/R)  WORD;  107-22 

Signal  Name  -  Present  Ground  Spaed  (knots) 


IMIA  ui  t 


liKr.cni  rrioN 

- 7048.0) 

* 

LSB  (0.0625) 


SUBADDRESS:  11011  (T/R)  WORD:  107-23 

Signal  Name  -  Present  True  Ground  Track  (pi  rad) 


DATA  BIT 


DESCRIPTION 
§lgn  Bit 
HSB  (0.5) 

* 

LSB  (3.05175E-05) 


SNU  84-1,  28  FEBRUARY  1986 


-185- 


SUBADDRESS:  11011  (T/R)  VORD:  107-24 

Signal  Naaa  -  Predicted  Ground  Spaed  (knots) 


DATA  BIT 

- T" 

2-15 

16 


DESCRIPTION 


* 


LSB  (0.0625) 


SU3ADDRESS:  11011  (T/R)  VORD:  107-25 

Signal  Name  -  Present  Convergence  Factor  In  Use 


DATA  BIT 

- r“ 

2-15 

16 


DESCRIPTION 

— Hgfll.O) 

* 

LSB  (3.05176E-05) 


SUBADDRESS:  11011  (T/R)  VORD:  107-26 

Signal  Name  -  Present  Grid  Heading  (pi  rad) 

DESCRIPTION 
Sign  Bit 
MSB  (0.5) 

★ 

LSB  (3.05176E-05) 


DATA  BIT 

- r~ 

2 

3-15 

16 


SUBADDRESS:  11011  (T/R)  VORD:  107-27 

Signal  Name  -  Desired  Grid  Heading  (pi  rad) 


DATA  BIT 
- 1— 


2 

3-15 

16 


DESCRIPTION 

— siion 

MSB  (0.5) 

A 

LSB  (3.05176E-05) 
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SUBADDRESS:  11011  (T/R)  WORD:  107-28 

Signal  Name  -  Position  Error  North  (nmi) 


DATA  BIT 

- r~ 


2 

3-15 

16 


DESCRIPTION 

- SlgJTBTt 

MSB  (163.84) 
★ 

LSB  (0.01) 


SUBADDRESS: 

non 

(T/R) 

WORD:  107-29 

Signal  Name 

-  Position  Error 

East  (nmi) 

DATA  BIT 

DESCRIPTION 

1 

^Ign  Ait 

2 

MSB  (163.84) 

3-15 

* 

16 

LSB  (0.01) 

REMARKS: 

These 

position 

errors  are  transmitted  whenever  either  a 

Semiautomatic  (AUXILIARY)  or  a  Manual  (OVERFLY)  mode  update  Is  pending. 
Upon  acceptance  or  rejection  of  an  update,  the  position  errors  are  reset  to 
logic  zero.  If  the  deltas  are  more  than  327.68  nmi,  an  accept  command 
shall  result  in  bit  14  of  106/108-22  being  sat  to  logic  "1”  in  lieu  of  the 
deltas  being  applied  to  the  present  ''inertial  display"  position. 
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WORD:  107-30;  107-31;  107-32 


SUBAODRESS:  11011  (T/R) 

Signal  Nanc  -  INU  Miscellaneous  Data 


DATA  BIT 

DESCRIPTION  (107-30)  DESCRIPTION 

1  (107-31) 

1 

5IgH^ 

Logic 

-- 

2 

MSB 

MSB 

3-7 

ASCII 

Parameter 

(MSC) 

ASCII 

Parameter 

(4th  LSC) 

8 

LSB 

LSB 

9 

Logic 

"0" 

Logic 

•'O" 

10 

MSB 

MSB 

11-15 

ASCII 

Parameter 

(5th 

ASCII 

Parameter 

(3rd  LSC) 

LSC) 

16 

LSB 

LSB 

DATA  BIT 

DESCRIPTION  (107-32) 

- y-~ 

Logic 

TT^ir- 

2 

MSB 

3-7 

ASCII 

Paraneter 

(2nd  LSC) 

8 

LSB 

9 

Logic 

t»0» 

10 

MSB 

1115 

ASCT 1 

P^ramerei 

(LSC) 

(Manufacturer. s 

ID  Code 

-  See  Note  1) 

16 

LSB 

RENAf'S' '  Non-printing  and  lover  case  characters  shall  not  be  used  except  that 
an  i  ; .j.  coded  blank  is  peraissible.  In  the  absence  of  Miscellaneous  Parameter 
Inserted  Data  ID  codes  (Read  or  Insert),  the  107-30  thru  107-32  words  shall 
contain  the  current  data  corresponding  to  the  last  received  HlsccXlaneous 
Parameter  Code  (DOl-03).  Manufacturer. s  ID  Codes  (LSC)  shall  be  as  follows: 


Noto  1:  BINARY  ASCII  MANUFACTURER 


Tjrreuoo 

0 

linger  Kearfott  Division 

(Gimballed 

Systems) 

0110001 

1 

Litton  Guidance  Division 

(Giaballed 

Systems) 

0110010 

2 

Rockwell  Autonetics  Division 

(Strapdovn 

Systems) 

0110011 

3 

Litton  Guidance  Division 

(Strapdovn 

Systems) 

0110100 

4 

GN  Delco  Division 

(Strapdovn 

Systems) 

0110101 

5 

Lear  Selgler 

(Strapdovn 

Systems) 

0110110 

6 

Honeywell 

(Strapdovn 

Systems) 

0110111 

7 

Teledyne 

(Strapdovn 

Sys  tens ) 

0111000 

8 

Raytheon 

(Strapdovn 

Systems) 

0111001 

9 

Singer  Kearfott  Division 

(Strapdovn 

Systems) 
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III.  UNIQUE  CDU/CC  TO  INU 


BLOCK  ID!  P02  R«fresh  Rate  ■  As  Req 

FOl  Refresh  Rate  *  As  Req 


Transmit  Rate 
Transmit  Rate 


SUBAODRESS:  lOlOO(R);  lOOOO(T)  WORD:  P02/F01-01 

Signal  Name  -  CDU  NODE  WORD 


12.SHZ 

12.5Hz 


DATA  BIT 

- ~T“ 

2 

3 

4 

5 

6 
7 
0 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 
tibU  Status 

CDU  Status  Discrete  1 
CDU  Status  Discrete  2 
Pover  Supply  Status 
Logic  "0" 

Logic  "O" 

Logic  "1" 

M  JIt 


Logic 
Logic  "0" 
Logic  "0" 
Logic 
Logic 
Logic  "0" 
Logic  "O" 
Logic  "I" 
Logic  "O'* 


Self -Test  Bit 
Self-Test  Bit 


IIF  M 
II  P  It 


Self-Test  Bit 
Self -Teat  Bit 


Self-Test  Bit 
Self-Test  Bit 
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SUBAOORESS:  lOlOO(R);  lOOOO(T) 

Signal  Nane  -  Panel  Switch  Word  No.  1 


WORDt  P02/FC  02 


DATA  BIT 

- T— 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

— m - 

**  DATA  Select  Switch  Code 
**  (See  Notes  164) 

LSB 

Hse 

**  FUNCTION  Switch  Code 
**  (See  Note  2) 

LSB 

HSB 

**  Destination  Thumbwheel 
**  Code  (See  Note  3) 

LSB 

Allocated 
Allocated 
INU  Power 
Logic  "0" 


CODE 

ma 

0001 

0010 

0011 

0100 

0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 


Note  l!  CPU  DATA  Note  2t  CPU  FUNCTIONS  Note  3: 
TEST 


Allocated 

STRC 

CRUISE 

ALT  CAL 

POS 

DBST 

WIND 

Allocated 
Allocated 
MI  SC 
Spare 

Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 


STDR  HOC. 

NORM 

NAV 

Spare 

FIX  RADAR 

FIX  TACAN 

FIX  OVERFLY 

FIX  KUD 

Spare 

CAL 

ATT 

Not  Applicable 
Not  Applir  ble 
Not  Applir  ibie 
Not  Applicable 


CDU  THUMBWHEEL 

- c - 

1 

2 

3 

4 

5 

6 

7 

8 
9 
A 
B 
C 
D 
E 
P 


Note  4j  When  MISC  DATA  code  1010  is  set  on  the  Data  Select  Switch,  all  INU 
standard  MISC  PARAMETER  READ  codes  identified  in  FORMAT  IX  of  the 
Generalized  CDU  DOl  message  block  shall  be  available  in  the  I02/I03 
response  to  this  P02/F01  request.  Contractor  unique  functions  shall  also 
be  available  on  request  with  coding  modifications  as  required  to  be 
compatible  with  the  Unique  CDU. 


SNU  84-1,  28  FEBRUARY  1986 


-190 


SUBADDRESS:  lOlOO(R);  lOOOO(T) 

Signal  Name  -  Panel  Switch  Word  No.  2 


WORD:  P02/P01-03 


DATA  BIT 

— rT~ 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

Allocated 

HUD  Ready 

Allocated 

Spare  Ready 

Allocated 

Data  Change 

Node  Select 

Data  Option 

Fault  Acknovledge 

Hark 

Allocated 
Spare  Ready 
Spare  Push  Button 
Logic  "O* 


(See  Note  1) 
(See  Note  1) 
(See  Note  1) 
(Sec  Note  2) 


Note  1: 
Note  2: 


Hoacntary  contact 
Honentary  contact 


switches  -  set  when  released 
switch  -  set  when  depressed, 


reset  by  software, 
reset  by  software. 


SUBADIRESS:  lOlOO(R);  lOOOO(T) 
Signal  Name  -  Keyboard  Function 

DATA  BIT 

- T" 

2 

3 

4 
1) 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


WORD:  P02/POI-04 


DESCRIPTION 

Enter  (See  Note  1) 

Clear  (See  Note  2) 

Page  192 

Keyboard  Depress  Flag  (See  Note  3) 

Page  192 

HSB 

**  Keyboard  BCD  (See  Note  4) 

Page  192 

** 

LSB 

Logic  "0" 

Logic  "1" 

Logic  "0" 

Logic  "1" 

Logic  "0" 

Logic  "1" 

Logic  "0" 

Logic  "1" 

Logic  "0" 


Note  1:  Momentary  contact  switch  -  set  when  released,  reset  by  MUX  transfer. 


SNU  84-1,  28  FEBRUARY  1986 


-191- 


Note  2:  Homentary  contact  switch  -  set  while  depressed. 


Note  3:  Momentary  contact  switch  -  set  when  keyboard  enable  switch  is 
depressed  and  any  key  (0-9)  is  released,  reset  by  MUX  transfer. 


Note  4:  Set  when  any  key  (0-9)  is  depressed,  remains  set  after  key  is 
released,  reset  by  MUX  transfer. 


SUBADDRESS;  lOlOO(R)  WORD;  FOl-05 

Signal  Name  -  Alpha  Display  Left  Character 


DATA  BIT 

- j— 

2-5 

6 

7-11 

12 

13 

14 

15 

16 


DESCRIPTION 

H5B 

Left  Character  (See  Note  1) 

LSB 

Logic  "0" 

LMD  Minute 
LMD  Degree 
LMD  Decimal 

LMD  Geographic/Arithmetic  (See  Note  2) 
LMD  Dlr«*ction  (See  Note  3) 


REMARKS:  LND  =  Left  Miscellaneous  Display. 


Note  1:  The  left  alpha  display  character  shall  be  coded  as  follows: 


CODE  DISPLAY 
“CCR5000  d 

000001  1 

000010  2 

000011  3 

000100  4 

000101  5 

000110  6 

OOOlU  7 

OOK  0  8 

001001  9 

001010  A 

001011  B 

001100  C 

001101  D 

001110  E 

001111  F 

010000  G 

010001  H 

010010  I 

010011  J 


CODE  DISPUY 
0101^50 
010101 
010110 
010111 
011000 
011001 
011010 
01 101 I 
011100 
oiiioi 
011110 
011111 
100000 
100001 
100010 
100011 
100100 
100101 
100110 
loom 

llllll 


K 

L 

M 

N 

0 

p 

0 

R 

s 

T 

u 

V 

V 
X 

V 

z 


All  Segments 
Blank 


Note  2;  Logic  "0"  for  geo_raphic  ana  logic  "1"  for  arithmetic. 

Note  3:  Logic  "0"  for  an  "N"  display  and  logic  "1"  for  an  "S"  or 

display. 
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SUBAODRESS:  lOlOO(R)  WORD:  POl-06 

Signal  Name  -  Alpha  Display  Middle  Character 


DATA  BIT 

- j— 

2-5 

6 

7 

8 
9 

n 

12 

13 

u 

15 

16 


DESCRIPTION 

— m - 

Middle  Character  (See  Reaarks) 

LSB 

HAV  Ready  (Lamp) 

Data  Change  (Lamp  and  Keyboard  Enable) 

Mode  Select  (Logic  Reset  of  POl-03  BIT  9) 

Data  Option  (Logic  Reset  of  FOl-03  BIT  10) 

Fault  Acknovledge  (Logic  Reset  of  POl-03  BIT  11) 
Mark  (Logic  Reset  of  POl-03  BIT  12) 

Bite  Initiate  (Logic  Set) 

Avionics  Caution  (Logic  Set) 

Mode  Select  (Lamp) 

Logic  "0" 


RF.HARKS:  The  Middle  alpha  (display  character  shall  be  coded  the  sane  as  the 
left  alpha  display  character  (see  FOl-05,  Note  1). 


SUBADDRESS*  lOlOO(R)  WORD*  FOl-07 

Signal  Name  -  Alpha  Display  Right  Character 


DATA  BIT 

- T” 

2-5 

6 

7-10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

- R5B - 

Right  Character  (See  Note 
LSB 

Logic  "O” 

RND  ecinal  (after  MSD) 

RMD  Minute 
RMD  Degree 
RMD  Decinal 

RND  Geographic/Arithmelic  (See  Note  2) 
RMD  Direction  (Sec  Note  3) 


REMARKS:  RHO  «  Right  Miscellaneous  Display. 


Note  1:  The  right  alpha  display  character  shall  be  coded  the  sane  as  the 
left  and  middle  alpha  display  characters  (See  FOl-05,  Note  1). 


Note  2*  Logic  "0"  for  geographic  and  logic  for  arithnetic. 

Note  3:  Logic  "0"  for  an  "E"  display  and  logic  "1"  for  a  'W*  or  "-•* 

display. 
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IV.  INU  TO  UNIQUE  CDU/CC 


BLOCK  ID:  I02/I03  Refresh  Rate  -  SHz  Transmit  Rate  -  12.5Hz 

SUBADDRESS:  10001<T>;  lOOOO(R)  WORD:  102/103-01 

Signal  Name  -  INU  Mode  Word 

(The  INU  Mode  Words  for  I02/I03  and  I01/I04/I05  are  Identical] 

SUBADDRESS:  lOOOl(T);  lOOOO(R)  WORD:  102/103-02 
Signal  Name  -Alpha  Display  Left  Character 


DATA  BIT 

- j— 

2-5 

6 

7-11 

12 

13 

14 

15 

16 


DESCRIPTION 
R§i - 

Left  Character  (See  Note  1) 

LSB 

Logic  "O" 

LHD  Minute 
LMD  Degree 
LHD  Decimal 

LMD  Geographical/Arithmetic  (See  Note  2) 
LMD  Direction  (See  Note  3) 


IM'.MARKSi  f.Mf)  l.i'l  I  Ml'.'r«>|  Imicoii.*; 


Note  1:  The  left  alpha  display  character  is  coded  as  follows: 


BINARY 

UO^JOOo 

DISPLAY 
— 5 — 

BINARY 

Dispuy 

K 

000001 

1 

010101 

L 

000010 

2 

010110 

H 

000011 

3 

010111 

N 

OOClOO 

4 

OllOOO 

0 

000101 

5 

OllOOl 

p 

000110 

6 

011010 

0 

000111 

7 

011011 

R 

001000 

8 

011100 

s 

001001 

9 

011101 

T 

001010 

A 

011110 

IS 

001011 

B 

011111 

V 

001100 

C 

100000 

w 

001 10! 

0 

100001 

X 

001  no 

E 

100010 

Y 

001111 

F 

100011 

z 

010000 

G 

100100 

010001 

H 

100101 

010010 

I 

100110 

OiOOll 

J 

loom 

All  Segments 

lllUi 

Blank 

Note  2: 

Logic  *'0"  for  geographic  and 

logic  "1" 

for  arithmetic. 

Note  3: 
display. 


Logic  "0"  for  an  "N”  display  and  logic  for  an  "S"  or 
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SUBADDRBSS;  lOOOl(T);  lOOOO(R)  WORD:  102/103-03 
Signal  Name  ~  Alpha  Display  Hlddl;  Character 


DATA  BIT 

- T~ 

2-5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


3ESCRIPTI0N 

■n?5i5 - 

Middle  Character  (Sec  Remarks) 

LSB 

NAV  Ready  Lamp) 

Data  Change  (Lamp  and  Keyboard  Enable) 

Mode  Select  (Logic  Reset  of  P01/R02-03  Bit  9) 

Data  Option  (Logic  Reset  of  P01/P02-03  Bit  10) 

Rault  Acknowledge  (Logic  Reset  of  F01/P02-03  Bit  11) 
Hark  (Logic  Reset  of  P01/P02-03  Bit  12) 

BITB  Initiate  (Logic  Set) 

Avionics  Caution  (Logic  Set) 

Mode  Select  (Lamp) 

Lojic  "0" 


REMARKS:  The  aiddle  alpha  display  character  shall  be  coded  the  sane  as  the 
left  alpha  display  character  (see  102/103-02,  Note  !)• 


SUBADDRESS:  lOOOl(T);  lOOOO(R)  WORD:  102/103-04 


Signal  Name  -  Alpha  Display  Right  Character 

DATA  BIT 

DESCRIPTION 

- r~ 

- gjj - 

2-5 

Right  Character  (Sec  Note  1) 

6 

LSB 

7-10 

Logic  "0" 

11 

RMD  Decimal  (After  MSD) 

12 

RMD  Minute 

13 

RMD  Degree 

14 

RMD  Decimal 

15 

RMD  C#>ographlr/Ar  1  tbmet  Ir  (See  Not#  ?) 

1(> 

KMU  Ulieclloii  (S««  Nul«  J) 

REMARKS:  RHD  «  Right  Miscellaneous  Display;  MSD  >  Most  slgnlf icaitt  digit. 

Note  1:  The  right  alpha  display  character  shall  be  coded  the  as  the 
left  and  middle  alpha  display  characters  (see  102/103-02,  Note  1). 

Note  2:  Logic  ”0"  for  geographic  and  logic  "1”  for  arithmetic. 

N( te  3:  Logic  "0"  for  an  E"  display  and  logic  "1"  for  a  "V*  or 

"-"display. 
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I 


SUBADDRSSS: 

lOOOl(T);  lOOOO(R)  WORD 

s  102/103-05  (MSP) 
102/103-06  (LSP) 

Signal  Name 

-  Left  Miscellaneous  Display 

DATA  BIT 

DESCRIPTION  (MSP) 

DESCRIPTION  (LSP) 

1 

Coglc 

m — 

2 

Logic  "0" 

**  4th  LSD  (Note  2) 

3 

Logic  ”0" 

* 

4 

MSD  Flag  (Note  1) 

LSB 

5 

4th  LSD  Flag  (Note  1) 

MSB 

6 

3rd  LSD  Flag  (Note  1) 

**  3rd  LSD  tNote  2) 

7 

2nd  LSD  Flag  (Note  1) 

* 

8 

LSD  Flag  (Note  1) 

LSB 

9 

Logic  "0" 

MSB 

10 

Logic  "0" 

**  2nd  LSD  (Note  2) 

11 

Logic  "0" 

* 

12 

Logic  "0" 

LSB 

13 

MSB 

MSB 

14 

**  MSD  (Note  2) 

**  LSD  (Note  2) 

15 

* 

* 

16 

LSB 

LSB 

REMARKS!  MSP  «  Most  Significant  Part;  LSP  «  i.«ast  Significant  Part;  KSO  - 
Most  significant  digit;  LSD  -  Least  significant  digit. 

Note  It  The  left  miscellaneous  display  digits  shell  be  coded  as  defined  in 
Note  2  where  the  first  character  of  each  code  is  defined  to  be  the  MSD/LSD 
Flag.  When  the  MSD/LSD  Flag  ■  0,  the  code  is  a  binSry  coded  decimal  (ECD) 
number,  and  when  the  MSD/LSD  Flag  «  1,  the  code  is  an  alpha  coded 
character. 

Note  2:  The  left  miscellaneous  display  codes  are  as  follows: 


BINARY 

DISPUY 

BINARY 

DISPUY 

“TXRJOO 

— gr- 

~mn 

"H — 

00001 

1 

10010 

C 

00010 

2 

10011 

E 

00011 

3 

10100 

P 

00100 

4 

10101 

G 

00101 

5 

10110 • 

H 

00110 

6 

10111 

J 

00111 

7 

11000 

L 

01000 

8 

11001 

P 

01001 

9 

11010 

U 

01111 

10000 

Blank 

11011 

Y 
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SUBAOORESS: 

lOOOl(T);  10000<R)  WORDi 

t  102/103-07  (MSP) 
102/103-00  (LSP) 

Signal  Name  - 

night  Miscellaneous  Display 

DATA  BIT 

DESCRIPTION  (MSP) 

DESCRIPTION  (LSP) 

1 

Logic  ''0" 

m — 

2 

Logic  "0" 

**  4th  LSD  (See  Remarks) 

3 

Logic  "0" 

it 

4 

Logic  "0" 

LSB 

5 

Logic  "O'* 

.«SB 

6 

Logic  "C" 

**  3rd  LSD  (See  Remarks) 

7 

Logic  "0" 

it 

8 

Logic  "0" 

LSB 

9 

MSB 

MSB 

10 

**  MSD  (See  Remarks) 

*  2nd  LSD  (Note  2) 

11 

* 

* 

12 

LSB 

LSB 

13 

MSB 

MSB 

14 

**  5TH  LSD  (See  Remarks) 

**  LSD  (Sec  Remarks) 

15 

* 

16 

LSB 

LSB 

REMARKS:  HSO 

-  Most  Significant  Digit;  LSD 

-  Least  Significant  Digi 

right  miscellaneous  display  shall  be  coded  as  follows t 

BINARY 

DISPLAY 

"TOT 

— c — 

0001 

1 

0010 

2 

0011 

3 

0100 

4 

0101 

5 

0110 

6 

oni 

7 

looo 

t! 

lUOl 

9 

nil 

Blank 
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The 


SUBAODRESS:  lOOOl(T);  lOOOO(R)  VORD:  102-09 

Signal  Name  -  INU  Malfunction  Severity  Word 


BIT 

DESCRIPTION 

“T” 

Cogic  "0«‘~ 

2 

Logic  "0" 

3 

Logic  "O” 

4 

Logic  "0" 

5 

Logic  "O'* 

6 

Logic  "0" 

7 

Severity  1 

(See  Note  1) 

8 

Severity  2 

(See  Note  2) 

9 

Severity  2 

(See  Note  3) 

10 

Logic  "0" 

11 

Severity  3 

(See  Note  4) 

12 

Logic  ‘‘0" 

13 

L  Jfic  "0" 

14 

lo^ic  "0" 

15 

Logic  "0" 

16 

i.oglc  "0" 

REHARKSi  The  contents  of  this  vord  shall  be  BCD  coded  and  output  upon 
request  as  miscellaneous  data.  HISC  132  shall  be  used  for  this  purpose. 
The  bit  groupings  for  BCD  coding  shall  be  bits  1  thru  3  for  first  declma] 
character,  bits  4  thru  6  lor  second  declnial  character,  etc.,  l.e.,  hit  / 
set  in  102-09  would  result  in  a  unique  CDU  display  of  004000. 


Note  1:  This  bit  shall  be  set  for  any  malfunction  for  which  the  INU  should 
be  interpreted  by  the  operator  as  inoperative,  l.e.,  inertial  source  data 
has  failed  and  no  navigation  or  attitude  data  is  available. Note  2i  This 
bit  shall  be  set  whenever  degraded  performance  is  expected  as  a  result  of  a 
detected  failure  while  in  the  navigate  mode. 

Note  3:  This  bit  shall  be  set  whenever  degraded  performance  is  expected  as 
a  result  of  a  detected  failure  while  in  the  align  mode. 

Note  4:  This  bit  shall  be  set  whenever  any  condition  exists  for  which 
navigation  performance  is  expected  to  degrade  with  time. 
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SUBADORESS: 

10001(T)1  lOOOO(R) 

VORD: 

102-10 

Signal  Name  - 

Battery  Status  Vord 

DATA  BIT 

DESCRIPTION 

DATA  BIT 

DESCRIPTION 

- 1 - 

Logic 

9 

lSgTc~^'~ 

SUBADDRESS: 

lOOOl(T);  lOOOO(R) 

VORD: 

102-10 

Signal  Name  - 

Battery  Status  Vord 

DATA  BIT 

DESCRIPTION 

DATA  BIT 

DESCRIPTION 

- r~ 

—5 - 

2 

Logic  "O" 

10 

Battery  Pail 

3 

Logic  "0" 

11 

Logic  "0" 

4 

Logic  "0" 

12 

Logic  "0" 

5 

Logic  "0" 

13 

Logic  "0" 

6 

Logic  "O’* 

14 

Logic  "0" 

7 

Logic  "0" 

15 

Ugic  "0" 

8 

Logic  "O'* 

16 

Logic  "0" 

REMARKS:  This  word  shall  be  BDC  coded  for  a  unique  CDU  MISC  133  output. 
Bit  groupings  shall  start  with  bit  16  of  102-09  and  bits  1  and  2  of  this 
word  to  fora  the  first  declaal  character,  bits  3  thru  5  for  the  second, 
etc. 


V.  PILTER/SEr!S0R  TO  INU  CORRECTION  VECTOR 

BLOCK  ID:  F02  Refresh  Rate  «  As  Req  Transait  Rate  *  As  Raq 

P02  -  Correction  Vector 


An  external  computer  shall  transait  the  following  correction  vector  to  the 
INU  as  required.  The  correction  vector  states  are: 


a. 

CC/INU  Mode  Vord 

(P02-01) 

b. 

CNEXX  Correction 

(F02-02, 

03) 

c . 

CNEXY  Correction 

(P02-04, 

05) 

.1 

1  rirv:  . . .  1 

(  rn ;  I'c 

1  »  "  » 

1  «  %...t  (■•«! 

V  r  <>o , 

t. 

Velocity  Correction  (X) 

(P02-10) 

g- 

Velocity  Correction  (Y) 

(F02-11) 

h. 

Tilt  Correction  (X) 

(F02-12) 

i. 

Tilt  Correction  (Y) 

(F02-13) 

j. 

X  Gyro  Bias  Correction 

(F02-14) 

k. 

Y  Gyro  Bias  Correction 

(P02-15) 

1. 

Z  Gyro  Bias  Correction 

(P02-16) 

a. 

CNEYX  Correction 

(P02-17, 

18) 

n. 

CNEYY  Correction 

(P02-19, 

20) 

0. 

CNEYZ  Correction 

(F02-21, 

22) 

P- 

Tilt  Correction  (2) 

(F02-23) 

q- 

X  Accelerometer  Bias  Correction 

(P02-24) 

r . 

Y  Accelerometer  Bias  Correction 

(P02-25) 

s. 

Z  Accelerometer  Bias  Correction 

(P02-26) 

t. 

Velocity  Correction  (Z) 

(P02~27) 

u. 

Baro  Bias  Correction 

(P02-28) 

V. 

Altitude  Correction 

(P02-29) 

w. 

2nd  CC/INU  Mode  Word 

(P02-30) 
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When  ni«ss&tfe  block  P02  is  received  with  the  INU  in  the  Auxiliary  Fix 
node,  the  "inertial  display"  position  shall  be  updated  consistent  with 
DOl-02,  Note  4  vith  corrections  contained  in  states  b  through  e.  Vhen  the 
P02  nessage  block  is  received  vith  the  INU  in  the  Autonatic  Fix  node,  the 
"pure  inertial"  position  shall  be  updated  vith  corrections  contained  in 
states  b  through  e  consistent  vith  001-02,  Note  4,  and  vith  states  f 
through  1  as  defined  belov.  All  corrections  to  the  current  value  of  the 
INU  vill  be  additive  corrections  (i.e.  deltas)  that  is  CURRENT  *  DELTAS  - 
UPDATED  VALUES.  The  input  axes  for  the  gyros  and  acceleropieters  are 
transnitted  in  the  sensor  fraae  Xs,  Ts,  Zs  axes  for  strapdovn  systees  and 
in  the  navigation  fraae  X,  Y,  Z  axes  for  giabaled  systens.  Corrections  to 
the  gyros  and  acceleroaeters  vill  be  applied  to  these  axes.  The  sign 
conventions  are  as  follovst  Positive  gyro  bias  is  a  positive  rotation 
around  the  axis.  Positive  accelerometer  bias  is  »  positive  acceleration  in 
the  direction  of  the  axis  (i.e.,  a  negative  specific  force  along  the  axis). 

Velocif  ies  shall  be  corrected  according  to  states  f  and  g.  The  above 
correction  shall  be  performed  and  the  control  vector  acknovledge  bit  (CVAB) 
in  the  INU  Mode/Control  vord  shall  be  set  during  the  first  50/sec 
computation  cycle  following  the  reception  of  the  control  vector.  The  CVAB 
shall  be  reset  40  msec  after  being  set. 

1 1»«  I  CNI«*  V  'a  I  of  iMl  «iioid  tig  (<»  ll  •••«!  I  All«(  I  lie 

ap^iicaiiuii  uC  Hyio  blasted  accoidliig  to  J  Llauugh  1  aliall  bagiii  ai 
the  first  calculation  of  torquing  rates  following  the  reception  of  the 
control  vector.  Tilts  shall  be  corrected  at  the  highest  r><  »:e  consistent 
with  normal  torquing  rates  and  maximum  accurate  torquing  rates.  Externally 
generated  gyro  biased  shall  be  set  equal  to  zero  at  INU  power  on.  Tilt 
corrections  are  cumulative  in  that  new  tilt  corrections  are  added  to  the 
previous  corrections  which  have  not  yet  been  applied  to  the  plmtform.  Gyro 
biased  are  also  cumulative. 

States  b  through  d  contain  corrections  for  the  3  navigation  reference 
fraae  direction  cosines  which,  with  longitude  corrections,  d tfine  position 
update  corrections  to  be  applied  to  INU  position.  An  alternative  position 
update  mechanism  is  available.  Sec  Note  1  on  vord  P02-30.  Direction 
cosines  are  defined  in  Paragraph  6.5.8. 

Vhen  the  unique  CDU  function  switch  is  placed  in  any  "NAV"  mode  position 
before  the  INU  reaches  a  "NAV  Ready"  align  status,  and  the  INU  has  not 
received  the  Filter  Mode  bit  set  to  logic  "1",  the  INU  automatically  enters 
the  "Attitude"  mode.  Subsequent  receipt  of  the  Filter  Mode  bit  set  to 
logic  "1"  shall  force  the  INU  into  the  "NAV"  mode  provided  that  initial  INU 
pover-on  mode  sequencing  is  complete.  Othervise  a  "NAV”  node  pending 
condition  shall  exist  until  the  initial  INU  pover-on  sequencing  is 
complete. 

Ir  the  Filter  Mode  bit  is  being  received  and  the  unique  CDU  function  switch 
is  placed  in  any  "NAV"  node  position  from  any  non-NAV  node,  the  INU  shall 
not  enter  the  "Attitude"  mode  but  shall  enter  the  "NAV"  mode 
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provided  that  initial  INU  pover-on  sequencing  is  complete.  Otherwise  a 
"NAV"  mode  pending  condition  shall  exist  until  initial  INU  power-on 
sequencing  is  complete.  Vhen  initial  INU  power-on  sequencing  is  complete, 
transition  to  the  NAV  mode  shall  occur  not  later  th&.i  100  msec  subsequent 
to  receipt  of  the  Filter  Node  bit.  In  all  the  above  cases,  the  P02 
Correction  Vector  is  applied  in  its  entirety  and  subsequent  P02  messages 
shall  likewise  be  applied  whether  or  not  the  Filter  Node  bit  is  set.  Use 
of  the  F02  Correction  Vector  and  the  Filter  Mode  bit  with  the  Generalized 
CDU  shall  be  -onsistant  with  DOl-02,  Note  4. 

SUBAODRESS:  10001 (T/R)  VORO  P02-01 

Signal  Name  -  CC/INU  Mode  Word 

DATA  BIT  DESCRIPTION 


— r 

^pare 

2 

Pi Iter  Node 

3 

All  Navigation  Data  Good 

(note  1) 

4-16 

Spares 

Note  1:  In  the  i 

AIR  ALIGN  mode  and  vhen  using  the  generalized  interface: 

a.  The  ttitude  and  Nag  Hdg  Good  discretes 

will  echo  this  bit. 

b. 

The  degraded  NAV  flag  (106-01 

/  101-01  bit  3)  will  echo  the 

complement  of 

this  1 

bit. 

c. 

Vhen 

this  bit  is  set,  ATT  Ready  (106-01  /  101-01  bit  7)  will 

be 

reset. 

SUBAODRESS: 

10001(T/R) 

WORD  P02-02  (MSP) 

Signal  Name: 

CNEXX 

Correction 

P02-03  (LSP) 

DATA  BIT 

DESCRIPTION  (MSP) 

DESCRIPTION  (LSP) 

j— 

Sign  Bit 

A 

2 

MSB  (1.0) 

* 

3-7 

* 

* 

8 

★ 

LSB  (2.38419B-07) 

^  16 

* 

Spares 

1 1  >111 1 1  ( 

1  t>  > 

wolti*  n*:  <M  Kii3r> 

Signal  Name: 

CNEXY 

Correction 

F02-05  (LSP) 

DATA  BIT 

DESCRIPTION  (MSP) 

DESCRIPTION  (LSP) 

Sign  Ait 

* 

2 

MSB  (1.0) 

A 

3-7 

* 

A 

8 

^k 

LS3  (2.38419E-07) 

9-16 

A 

Spares 

SUBADDRESS; 

10001 (T/R) 

WORD  F02-06  (MSP) 

Signal  Name: 

CNEXZ 

Correction 

P02-07  (LSP) 

DATA  BIT 

DESCRIPTION  (MSP) 

DESCRIPTION  (LSP) 

I 

Sign  Bit 

* 

2 

HSB  (1.0) 

* 

3-7 

* 

A 

8 

k 

LSB  (2.38419E-07) 

9-16 

k 

Spares 
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SUBAODRESS: 
Signal  Nana 

DATA  BIT 

- r" 

2 

3-7 

8 

9-16 

SUBADDRBSS: 
Signal  NaM 

DATA  BIT 

r“ 

2 

3-15 

16 

SUBAODRESS: 
Signal  Nana 

DATA  BIT 

- T" 

2 

3-15 

16 

SUBADDRBSS I 
Signal  Nana 

DATA  BIT 
- 

2 

3-15 

16 

SUBAODRESS: 
Signal  Naaa 

DATA  BIT 
- 

2 

3-15 

If 


10001(T/R)  VORDt  F02-08  (MSP) 

-  Longitude  Corraction  (pi  rad)  '02-09  (LSP) 


DESCRIPTION  (MSP) 

— sigii  11 V  — 

MSB  (0.5) 

* 


DESCRIPTION  (LSP) 

* 

* 


* 

* 


LSB  (1.19209E-07) 
Sparsa 


10001(T/R)  WORD:  P02-10 

-  X  Valocity  Corraction  (fps) 

* 

DESCRIPTION 

- SlgTlTt 

MSB  (A, 096.0) 

*  (Saa  Note  2,  P02-30,  page  206) 
LSB  (0.25) 


10001(T/R)  VORD:  F02-11 

-  Y  Valocity  Corraction  (fps) 

DESCRIPTION 
?;  I  *1TT 
MSB  (4,096.0) 

*  (Saa  Note  2,  F02-30,  Page  206) 
LSB  (0.25) 

10001(T/R)  WORD:  P02-12 

-  X  Tilt  Corraction  (arc  sac) 


DESCRIPTION 

SlgimT 


MSB  (16,384.0) 

*  (See  Note  2,  Page  206) 
LSB  (1.0) 


10001 (T/R)  WORD:  P02-13 

-  Y  Tilt  Corraction  (arc  sac) 

DESCRIPTION 

— 

MSB  (16,384.0) 

*  (See  Note  2,  P02-30,  page  206) 
LSB  (1.0) 
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SUBADDRESS t 
Signal  Naac  - 

DATA  BIT 

- T” 

2 

3-15 

16 


SUBAODRESS: 
Signal  Nane 

DATA  BIT 

- r~ 

2 

3-15 

16 

SUBADDRESS  i 
Signal  Naaa 

DATA  BIT 
1 
2 

3-15 

16 

SUBAODRESS: 

Signal  Name  - 

DATA  BIT 
~1 


B 

9-16 


10001<T/R)  WORD:  P02-14 

X  Gyro  Bias  Correction  (rad/s) 

DESCRIPTION 
Sign  Bit 

HSB  (6.10351E-05) 

*  (See  Note  2,  P02-30,  Page  206) 
LSB  (3.72529E-09) 


10001(T/R)  WORD:  P02-15 

-  Y  Gyro  Bias  Correction  (rad/s) 


DESCRIPTION 
Sign  Sit 

MSB  (6.10351K-05) 

*  (See  Note  2,  P02-30,  page  206) 
LSB  (3.72529E-09) 


10001 (T/R)  WORD:  P02-16 

-  Z  Gyro  Bias  Correction  (rad/s) 


DESCRIPTION 
Sign  Bit 

MSB  (6.10351E-05) 

*  (See  Note  2,  P02-30,  page  206 
LSB  (3,72524E-09) 


10001  (T/R) 

CNEYX  CORRECTION 


WORD:  P02-17  (MSP) 
P02-18  (LSP) 


DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 

Sinn  Bit  - -  ; - ^ 

rr.n  (  I  .M  , 


LSB  (2.30419E-O/) 

Spares 
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SUBA'i)OitBSS!  lOOOl  (T/R) 

Signal  Nana  -  CWEyy  CORRBCTION 


VOHD  F02-19  (MSP) 
F02-20  (LSP) 


DATA  BIT 

1 

2 

3-7 

8 

9-16 


PgSCTiyriON  (MSP)  DBSCRimON  (LSP) 

Sign  Bit  * 

MSB  (1.0)  * 

*  * 

*  LSB  (2.38419E-07) 

*  Sparas 


oilBAOORBSSt  10001  (T/R) 
Signal  NaM  -  CNBya  CORRBCTION 


WORD:  P02-21  (MSP) 
P02-22  (LSP) 


DATA  BIT 


1 

2 

1  ; 


u 

9-16 


DBSCRIPTlON  (MSP)  DBSCRIPTIOM 

Sign  Bit  * 

MSB  (1.0)  * 

*  A 

*  Lbtt  (4»,Jb<*lyfc  U/) 

*  Sparas 


SUBAODRBSSt  10001  (T/R) 

Signal  NaM  -  TILT  CORRBCfflON  Z(arg  sac) 


WORD:  P02-23 


DATA  BIT 


DBSCRIPTlON 


Sign  Bit 
MSB  (16,384.0) 

*  (Sea  Note  2,  F02-30  page  206) 
LSB  (1.0) 


SUBADNlBSSi  10001  (T/R)  WORD:  P02-24 

Signal  NaM  -  I  ACCBLEROMBTER  BIAS  CORRKTIONfaa) 

DATA  BIT  DBSCRIPTlON 


Sign  Bit 
MSB  (8.192) 

* 

LSB  (5.0E-04) 
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SUBAOORESS: 
Signal  Name  - 


SUBADDRESSES: 
Signal  NaM  - 


SUBADDRESSES: 
Signal  Naae  - 


SUBAOORESSES: 
Signal  Name  - 


S'JDADDRESSES: 
llgnal  Name  - 


10001  (T/R) 

WORD:  P02-2f 

Y  ACCELEROMETER  BIAS  CORRECTIONS (ag) 

DATA  BIT 

OBSdtlPTION 

1 

Sign  Bit 

2 

MSB  (8.192) 

3-15 

* 

16 

LSB  (5.0B-04) 

10001  (T/R) 

WORD:  F02-26 

Z  ACCELEROMETER  BIAS  CORR£CTION(ag) 

DATA  BIT 

DESCRIPTION 

- 1 - 

SlgnTTt 

2 

HSB  (8.192) 

3-15 

* 

16 

LSB  (5.0B-04) 

10001  (T/R) 

WORD  P02-27 

2  VELOCITY  CORRECTION(fps) 

DATA  BIT 

DESCRIPTION 

- 1 - 

sigTin — 

2 

MSB  (4096.0) 

3-15 

*  (See  Note  2,  P02-30,  page  206) 

16 

LSB  (0.25) 

10001  (T/R)  WORD:  P02-28 

LARO-BIAS  C0RRECT10N( ft) 


DA  I  A  ni 
1 
2 

3-15 

16 


Dir  n  I  t'l  I  ON 
Slgo  Bll 
HSB  (2048.0) 
* 

LSB  (0.125) 


10001  (T/R)  WORD:  P02-29 

ALTITUDE  C0RRECTI0N( f  t ) 


DATA  BIT 

- , - 

a. 

2 

3-15 

16 


DB.'^rRIPTION 
SigHTTt — 
MSB  (2048.0) 
* 

LSB  (0.125) 
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SUBAODRBSSES:  10001  (T/R) 
Signal  Naaa  -  2nd  MODE  WORD 


WORDS  F02-30 


1 

2 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DATA  BIT 
(Sea  Note  1) 


(See  Note  2) 


(See  Note  3) 
(Saa  Note  3) 
(Saa  Note  3) 
(Saa  Nota  3) 
(Saa  Nota  3) 
(Saa  Nota  3) 


DBSCRimoN 

0  for  old  update  aathod 
(1  rov  DCM  and  Longitude) 

1  for  nav  update  aathod  (2nd  rov  DCM  corra'.tion) 
0  the  currant  scaling 

1  the  scaling  for  velocity,  tilt  and  gyro  bias 
corrections  are  divided  by  16  for  enhanced, 
precision  and  high  accuracy  applications. 
Coanand  Slav  Rata  X,  0«No  Slav,  l«Slav 
Direction  X,  O«positive,  1«  negative  direction 
Coaaand  Slav  Rata  Y,  0-No  Slav,  l«Slav 
Direction  T,  0-positlve,  1-nagativa  direction 
Coaaand  Slav  Rata  Z,  0-No  Slav,  1-Slav 
Direction  Z,  0-positlve,  l-nagative  direction 
Alvays  1  to  indicate  longer  P02  aassage 
Spare 
Spare 
Spare 
Spare 
Spare 
Spare 
Spare 


Nota  Is  Tvo  aathods  of  correcting  position  and  vender  angle  arc 
available.  The  aathod  to  be  used  by  the  INU  Is  daterainad  by  the  value  of 
this  bit.  When  Bit-Ot 

This  aathod  vas  used  in  previous  editions  of  the  spec.  It  is  subject 
to  nuaerical  degradation  in  polar  regions  (abs(lat>75  deg))  and  is 
indatarainate  at  the  pole.  It  consists  of  corrections  to  the  first  rov  of 
CNe(F02-02  thru  P02-07)  and  longitude  (P02>08,09). 

When  Bit-ls 

This  aathod  vlll  vork  in  all  regions.  It  consists  of  corrections  to 
the  first  rov  of  CNE  (F02-02  thru  F02-07)  and  the  second  rov  of  CNE  (P02-'17 
thru  F02-22). 


Note  2s  Tvo  sets  of  scale  factors  are  available  for  the  following 
quantltiass 


velocity  corrections 
tilt  corrections 
gyro  bias  corrections 


When  bit-0 s 

The  noraal  scale  factors  apply. 

When  blt-ls 

The  scale  factors  are  1/16  the  noraal  value,  l.e.  if  the  MSB  «  1,  it 

would  be  rescaled  to  1/16. 


Note  3:  Data  bits  3  thru  8  are  for  use  in  air  aligning  gimbaled  systems. 
See  113-01  thru  113-06  for  further  information. 
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VI.  INU  STATB  VECTOR 


BLOCK  IDt  I01/I04/I05  Refresh  Rate  «  50Bz  Trsnstiit  Rate  ■  SOBz 

SUBADDRESS:  lOOOO(T)  VORDj  I01/I04/I0S-01 

Signal  Naae  -  IWU  Mode  Word 


DATA  BIT 

DESCRIPTION 

1 

Inertial  Sensor/Reference  Fail 

(Note  1) 

2 

Any  Navigation  Data  Fall 

3 

Degraded  Navigation 

(Note  2) 

4 

Navigation  Data  Unavailable 

(Note  3) 

5 

Digital  Attitude  Data  Fail 

6 

Degraded  NAV  Ready 

(Note  4) 

7 

Attitude  Ready 

(Note  5) 

8 

Control  Vector  Acknovledge 

(Note  6) 

9 

Altitude  Loop  Bit 

(Note  7) 

10 

INU  in  Self-Test 

(Note  8) 

11 

Mechanisation  Flag 

(Note  9) 

12 

In  Manual  Magnetic  Variation 

(Note  10) 

13 

Digital  Select 

(Note  11) 

14 

In  Grid  Mode 

(Note  12) 

15 

CDU  Fail 

(Note  13) 

16 

Logic  "0" 

REMARKS:  A  logic  "1"  shall  indicate  that  the  referenced  condition  is  true. 
Navigation  data  Is  defined  to  be  XNU  coaputed  data  exclusive  of  attitude 
datai  vhere  attitude  data  Is  defined  to  be  platfom  atleuth  (not 
true/aagnetic  heading),  roll,  and  pitch. 

Note  1:  Inertial  source  data  has  failed  and  no  navigation  or  attitude  data 
Is  available. 

Note  2:  The  INU  is  in  the  NAV  node  and  degraded  perforaance  is  expected  en 

m  of  per  foi  Mnnro  of  •  il«>gin4le4i  peiloiaertre  ellgiiaeitl,  lAV  TAHI.K  I, 

ui  a  delected  talluie. 

Note  3:  The  INU  is  not  in  the  NAV,  OVERFLY,  AIR  AUGN,  or  AUXILIARY  node. 

Note  4:  Ni  7  node  aay  be  entered  vlth  at  least  degraded  QC  navigation 
perforaance  in  accordance  vlth  TABLE  I. 

Note  5:  Useable  attitude  data  of  unspecified  accuracy  Is  available. 
Unless  the  Filter  Node  bit  (F02-01  bit  2)  is  set,  the  NAV  node  aay  not  be 
entered. 
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Not*  6t  Acknowledge  receipt  of  all  F02  correction  vectors  in  all  system 
■odes.  In  addition,  when  used  in  any  unique  CDU  NAV  node  or  the 
generalized  CDU  Air  Align  eode,  this  bit  provides  feedback  that  a  block  F02 
has  been  received  and  applied  per  the  description  on  the  second  page  of 
PORHAT  Section  V  (Filter/  Sensor  to  INU  correction  vector). 

Note  7:  Baro-Inertial  data  is  Invalid.  CADC  fail  in  the  align  node  will 
set  this  bit  immediately.  CADC  fail  in  the  NAV  mode  will  set  this  bit 
after  five  seconds  of  continuous  CADC  fail. 

Note  8t  The  INU  is  in  the  Initiated  Built-In-Test  (BIT)  mode.  This  bit 
shall  be  reset  to  logic  "0"  at  the  completion  of  initiated  BIT. 

Note  9:  This  bit  was  used  by  Nonstandard  INUs  to  Indicate  the  sense  of  Z 
axis  torquing.  Standard  INU  designs  conforming  to  this  specification  shall 
not  mechMise  Z  axis  torquing  and  shall  set  this  bit  to  logic  "0"  for 
gimbaled  systems  and  logic  "1"  for  strapdovn  systems. 

Note  lOi  Manually  entered  magnetic  variation  is  used  in  the  computation  of 
all  magnetic  related  outputs. 

Note  lit  Digital  Select  Flag  Acknowledge.  This  bit  shall  be  set  to  a 
logic  "1"  in  response  to  receiving  a  logic  ”1"  in  a  correspunding  bit  of 
DOl-02.  Subsequent  to  the  INU  receiving  a  logic  "0"  in  the  corresponding 
bit  of  DOl-OZ,  the  INU  shall  reset  this  I01/I04/I05-01  bit  of  logic 
”0". Digitally  entered  selected  aagnetic  course  is  used  in  lieu  of  analog 
(HSI)  selected  course.  This  bit  shall  be  defined  to  be  logic  ”1"  when 
interfaced  with  the  Unique  CDU. 

Note  12:  Grid  Node  Flag  Acknowledge.  This  bit  shall  be  set  to  a  logic  "I" 
in  response  to  receiving  a  logic  "1"  in  a  corresponding  bit  of  DOil-OZ. 
Subsequent  to  the  INU  receiving  a  logic  ”0**  in  the  corresponding  bit  of 
DOl-02,  the  INU  shall  reset  this  IOl/ZOA/105-01  bit  to  ioRic  "O’*.  INU 
magnetic  heading  outputs  (digital  and  analog)  shall  be  replaced  by  grid 
heading  in  this  mode. 

Note  13:  Echo  of  P01-P02-01  bit  1  CDU  fault  flag. 


SUBADDRESS:  lOOOO(T)  WORD:  IOl/IOA/105-02  thru 

I01/I0A/I05-13 

Signal  Name  -  (Note:  These  words  are  identical  to  106/108-02  thru 

I06/I08  -13.  Subsystem  receiver  subaddresses  for  104  and  lOS  are  shown  In 
T«ble  Vl-2. I 
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SUBADDRESS: 

lOOOO(T) 

WORD: 

IOi'14 

Signal  Name  - 

X  Acceleration 

(£t/s2) 

DATA  BIT 

DESCRIPTION 

■~~T — 

Sign  Bit 

2 

MSB  (512.0) 

3-15 

★ 

16 

LSB  (0.03125) 

SUb.  DDRESS: 

lOOOO(T) 

WORD: 

101-15 

Signal  Name  - 

Y  Acceleration 

(ft/s2) 

DATA  BIT 

DESCRIPTION 

- 1 - 

Sign  Bit 

2 

MSB  (512.0) 

3-15 

A 

16 

LSB  (0.03125) 

SUBADORESS: 

lOOOO(T) 

WORD: 

101-16 

Signal  Name  - 

Z  Acceleration 

(£t/s2) 

DATA  BIT 

DESCRIPTION 

- 1 - 

- Sign  BFt 

2 

MSB  (512.0) 

3-15 

* 

16 

LSB  (0.03125) 

REMARKS:  Acceleration  consists  of  acceleroeetsr  reading  plus  Coriolis 
compensation.  The  static  condition  output  reading  shall  be  spproxiaately 
one  g. 

NOTE:  Words  101-17  thru  I01-2A  contain  "pure  inertft*!”  information. 


SUBADORESS: 

lOOOO(T) 

WORD:  101-17  (MSP); 

Signal  Name 

-  CNEXX 

I01-18(LSP> 

DATA  BIT 

- 1 - 

2 

3-7 

DESCRIPTION  (MSP) 

Sign  Sit  * 

MSB  (1.0)  * 

*  * 

DESCRIPTION  (L^Sp) 

8 

* 

LSB  (2.38a9E-07) 

9-16 

* 

Logic  "O" 
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1 


I 


SUBADDRESS: 
Signal  Nane 


lOOOO(T) 

CHExy 


DATA  BIT  DBSCRIPTIOW  (MSP) 


1 

2 

3-7 

8 

9-16 


Sign  Bit 
HSB  (1.0) 
* 

* 

* 


WORD:  I01-19(MSP); 
I01-20(LSP) 

DESCRIPTION  (LSP) 


LSB  (2.38419&-U. ) 
Logic  "O" 


SUBADDRSSS: 
Signal  Nana 


lOOOO(T) 

CNBxz 


DATA  BIT  DESCRIPTION  (MSP) 


1 

2 

3-7 

8 

9-16 


Sign  Bit 
MSB  (1.0) 


* 

* 


WORD:  101-21 (MSP); 
I01-22(LSP) 

DESCRIPTION  LSP) 

* 

* 

* 

LSB  (2.38419E-07) 
Logic  "0" 


SUBADDRBSS: 
Signal  Naaa 


lOOOO(T) 

Longltuda  (PI  rad) 


DATA  BIT  DESCRIPTION  (MSP) 


1 

2 

3-7 

8 

9-16 


Sign  Bit 
MSB  (0.5) 


* 

* 

* 


WORD:  I01-23(MSP); 
I0l-24(LSP) 

DESCRIPTION  (LSP) 

* 

« 

* 

LSB  (1.19209E-07) 
Logic  "O” 


SUBADDRBSSt 
Signal  Nana 

DATA  BIT 


lOOOO(T) 

Inartial  Altituda  (ft) 


WORD:  101-25 


DESCRIPTION 


1 

2 

3-15 

16 


Sign  Bit 
MSB  (65,536.0) 
* 

LSB  (4.0) 


REMARKS:  Positive  direction  is  up.  Altituda  cannot  go  from  a  negative 
value  to  a  positive  value  (or  visa  versa)  without  passing  through  0. 


1 
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S!  '^ADDRESS:  lOOOO(T)  WORD;  101-26 

Sit^nal  Name  -  Great  Circle  Steering  Error  (pi  rad) 


DATA  BIT 


1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05175E-05) 


SUBADDRESS;  lOOOO(T)  WORD:  101-27 

Sig »al  Name  -  X-Axls  Residual  Tilt  (arc  sec) 


DATA  BIT 


1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
HSB  (16,384.0) 

*’ 

LSB  (1.0) 


SUBADDRESS:  lOOOO(T) 

WORD:  101-28 

Signal  Name  -  Y-Axis  Residual  Tilt 

(arc  sec) 

DATA  BIT 

DESCRIPTION 

1 

Sign  Bit 

2 

HSB  (16,384. 

3-15 

* 

16 

LSB  (1.0) 

SNU  04-1 
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WORD;  101-29 


SUBAODRESS:  lOOOO(T) 

Signal  Naa«  -  Mode  Word  II 

DATA  BIT 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

Off 

Standby 
Air  Align 

Stored  Heading  Align 
GC  Align 

Enhanced  GC  Align  (Reserved) 
Precision  GC  Align  (Reserved) 

High  Accuracy  GC  Align  (Reserved) 

Navigate 

Overfly 

Auxiliary 

Orlent/Boresignt 

Attitude 

Test 

Calibrate  (Reserved) 

Spare 


Note:  This  is  the  current  operational  mode  of  the  INU. 
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SUBADDRESS:  10000  (T)  WORD:  101-30 
SIGNAL  NAME  -  Roll  Rate  (p)  (PI  rad/s) 

DATA  BIT 

1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
HSB  (2.0) 

* 

LSB  (1.22070E-04) 


SUBADDRESS:  10000  (T)  WORD:  101-31 
SIGNAL  NAME  -  PITCH  Rate  (q)  (pi  lad/s) 

DATA  BIT 

1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
HSB  (2.0) 

* 

LSB  (1.22070B-04) 


SUBADDRESS:  10000  (T)  WORD:  101-32 
SIGNAL  NAME  -  Yaw  Rate  (r)  (pi  rad/s) 

DATA  BIT 

1 

2 

3-15 

16 


DESCRIPTION 


Sign  Bit 
MSB  (2.0) 

* 

LSB  (1.22070E-04) 
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VII.  CADC  to  INU 


BLOCK  ID:  CO1/C02/C03  Refresh  Rate  ■  20H2  Transmit  Rate«25Hz 


SUBADDRESS;  lOOOO(T);  11110(R:C01) ; 

Signal  Name  -  CADC  MODE  WORD 

DATA  BIT 

1 

2 

3 

4 

5 

6 

7 

8 

Valid 

9-16 

REHARKS:  Logic  ”1"  represents  valid 

\ nval <d 
I  Kllrt  I  . 


11101(R:C02);  10011(R;C03) 
VORD:  C01/C02/C03-01 


DESCRIPTION 

Pressure  Altitude  Valid 
Bare  Reference  Altitude  Valid 
TAS/AIR  Density  Ratio  Valid 
Mach  Number  Valid 
Calibrated  Airspeed  Valid 
Pressure  Ratio  Valid 
True  Angle  of  Attack  Valid 
True  Freest ream  Air  Temp 

Spates 

signal;  l.ogic  "0”  represents 


SUBADDRESS: 
Signal  Name 


lOOOO(T)}  11110(R:C01) 
Pressure  Altitude  (ft) 


•11101(R:C02);  100n(R:C03) 
WORD;  C0)/C02/C03-02 


DATA  BIT 


1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
MSB  (40,960.0) 

* 

LSB  (2.5) 


SUBADDRESS:  lOOOO(T);  tlll0(K;i:01);  11101(R;C02 ) ;  10011(R:C03) 

VORD:  C01/C02/C03-03 

Signal  Name  -  Baro  Reference  Altitude  (ft 


DATA  BIT 


DESCRIPTION 


1 

2 

-15 

16 


Sign  Bit 
MSB  (40,960.0) 
* 

LSB  (2.5) 
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SUEAODRESS:  OOOO(T)!  11110(R!C01)|  1110l(RsC02);  10011(RiC03) 

WORD:  C01/C02/C03-04 

Signal  Nana  -  True  Airspaad  (knots) 


DATA  BIT 


DBSCRIPTIJN 


SUBADDRESS:  lOOOO(T);  11110(R:C01);  11101(R:C02);  100ll(R:C03) 

WORD:  C01/C02/C03-04 

Signal  Nana  -  Trua  Alrspaad  (knots) 


DATA  BIT 


DBS(3tIPT10N 


1  Sign  Bit 

2  HSB  (1,024.0) 

3-14  * 

15  LSB  (0.125) 

16  Spare 

SUBADDRESS:  lOOOO(T);  11110(R:C01);  1110l(R:C02) 

WORD:  C01/C02-05 

Signal  Naaa  -  Mach  Nuabar  (M) 


DATA  BIT 


DESCRIPTION 


1  Sign  Bit 

2  MSB  (2.0) 

3-14  * 

15  LSB  (2.44141B-04) 

16  Spare 

SUBADDRESS:  lOOOO(T);  llllO(RiCOl);  11101(R>C02) 

WORD:  C01/C02-06 

Signal  Nana  -  Calibrated  Airspeed  (knots) 

DATA  BIT  DESCRIPTION 

1  Sign  Bit 

2  MSB  (512.0) 

3-14  ♦ 

15  LSB  (0.0625) 

16  Spare 

SUBADDRESS:  lOOOO(T);  llllO(RiCCl))  1110l(R>C02) 

WORD:  C01/C02-07 

Signal  Nane  -  True  Angle  of  At  :ack  (deg) 


DATA  BIT 


DESCRIPTION 


1  Sign  Bit 

2  MSB  (90.0) 

3-15  * 

16  LSB  (5.49316E-03) 

REMARKS:  Signal  is  relative  to  the  aircraft  velocity  vector.  Angle  of 

attack  is  positive  when  FRL  is  above  velocity  vector. 
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SUBADORESSi 


Signal  Naa«  - 


10000(T){  11110(R:C01);  11101(R:C02) 

VORD: 


Prasaura  Ratio  (p/po) 


C01/C02-0fl 


DATA  BIT 

1 

2 

3-14 

15 

16 


DESCRIPTION 

Sign  Bit 
HSB  (1.0) 

* 

LSB  (1.22070E-04) 
Spara 


SUBAOORESS:  10000(T){  11110(R:C01);  lllOl(RiC02) 

WORDS  C01/C02-09 

Signal  Naaa  -  Air  Danaity  Ratio  (rho/rhoo) 

DATA  BIT  DESCRIPTION 


1 

2 

3-14 

I 

lr> 


Sign  Bit 
HSB  (1.0) 

* 

l.r.n  t  I  ) 

Spuie 


SUBADDRESSs  10000(T)|  llllO(R)  WORD:  COl-10 

Signal  Nana  -  Trua  Fraaatraaa  Air  Tamparatura  (dagraaa  Kalvin) 


DATA  BIT 

1 

2 

3-14 

15 

16 


DESCRIPTION 
— STgJrTTt 
MSB  (256.0) 

* 

LSB  (0.03125) 
Spara 


VIII.  CC  to  INU 

BLOCK  IDs  F12/F16  Rafraah  Rata  •  Aa  Raq  Transmit  Rata  >  1. 5625Hz 


SUBADDRESSs  10110<R; F12) ;  l0l01<RsFl6)  WORDs  F12/F16-01 
Signal  Nana  -  Moda  Word 

DATA  BIT  DESCRIPTION 


1 

2 

3-16 


Spare 
Logic  "0" 
Spares 
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SUBAODRESS: 


10110(R:F12);  10101(R:P16) 


VORD:  See  Note  1 


Signal  Name  -  Steerpoint/Harkpolnt  Coordinates  (Latitude  &  Longitude) 

ra^) 


DATA  FIT  DESCRIPTION  (MSP) 

- r-  "~STgiJTTt  — 

2  MSB  (0.5) 

3 

4-16  * 

REMARKS:  Accuracy  shall  be  0.1  Arc 
latitude  and  East  for  longitude. 


DESCRIPTION  (LSP) 

* 

* 

LSB  (3.81470E-06) 

Spares 

Minutes.  Positive  sense  is  North  for 


Note  1:  The  latitude  and  longitude  coordinates  are  double  precision  inputs 
with  word  assignments  for  the  MSP  and  LSP  as  follows: 


1  MESSAGE  BLOCX/VORD  ASSf^MSNT  1 

SP  0 

SP  1 

P16/06/P16-07 

P16-08/P16-09 

SP  2 

F16-10/Pi6-ll 

P16.-12/P16-13 

SP  3 

P16-14/P16  15 

Pir,-16/P16-17 

SP  4 

F16-18/P16-19 

F16~20/P16-21 

SP  5 

P16-22/P16-23 

P'i6-24/P16-25 

SP  6 

P16-26/P16-27 

Fi6-.28/P16-29 

SP  7 

P12-02/P12-03 

F12/04/P12-05 

SP  8 

P12-06/P12-07 

P12-08/P12-09 

SP  9 

F12-10/P12  11 

P12-12/F12-13 

MAFKPOINT  NO. 

LAtiYOb*  (MS^ZlsP) 

"■  ——— 

■■Ml  H  11^— 

HP  2 

F12-18/P12-19 

F12.20/P12-21 

MP  3 

P12-22/P12-23 

F12-24/F12-25 

BLOCK  ID:  F17  Refresh  Rat«*  -  As  Req  Transmit  Rate  -  As  Req 

SUBADDRESS:  lOOlO(R)  VORD:  P17-01 

Signal  Name  -  Mode  Word 


DATA  BIT 

- 1 - 

2 

3-16 

SUBADDRESS:  lOOlO(R) 

Signal  Name  -  Steering  Error  (pi  rad) 


DESCRIPTION 
Spare 
Logic  "0" 
Spares 

WO  :  FI 7 -02 


DATA  BIT 

- ^ - 

2 

3-15 

16 
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DESCRIPTION 

STgiTBn 

MSB  (0.5) 

* 

LSB  (3.05176E-05) 
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IX-  DEDICATED  HIGH  SPEED  VECTOR 


Block  ID:  IHl  Rofresh/Transnit  Rates:  200  H2 
SUBADCKIBSS:  11010  (T)  VORD:  IHl-Ol 

SIGNAL  NANE  -  PITCH  (pi  rad) 


DATA  BIT 

1 

2 

3-15 

16 

REMARiCSt  Positive  sense  la  nose  up. 


DESCRIPTION 

Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176B-05) 


SUBAODRESS:  11010  (T) 
SIGNAL  NAME  -  ROLL  (pi  red) 

DATA  BIT 


WORD:  IHl -02 


DESCRIPTION 

Sign  Bit 
MSB  (0.5) 

* 

LS8  (3.05176E-05) 


Reeerksi  Positive  sense  is  right  bank  (right  wing  down). 


SUDADDRBSSi 
SIGNAL  NAME 

DATA  BIT 

1 

2 

3-15 

16 


REMARKS: 


11010  (T)  WORD:  IHl -03 

■  TRUE  HEADING  (pi  rad) 

DESCRIPTION 

Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176E-05) 

Positive  sense  is  CW  WRT  true  North. 


SUBAODRESS:  11010  (T) 
north  -  SOUTH  VELOCITY  (fps) 

DATA  BIT 

1 

2 

3-15 

16 

REMARKS:  Positive  direction 


WORD:  IHl-04  SIGNAL  NAME 


DESCRIPTION 

Sign  Bit 
MSB  (2,048.0) 
* 

LSB  (0.125) 

is  North. 
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4 


SUBAODRESS:  11010  (T)  WORD:  IHl-OS 

SIGNAL  NAME  -  EAST  -  WEST  VELOCITY  (fps) 

DATA  BIT  DESCRIPTION 

Sign  Bit 
HSB  (2,048.0) 
* 

LSB  (0.125) 

Remarks:  Positive  direction  Is  East 


SUBADDRESS:  11010  (T) 

SIGNAL  NAME  -  Z  VELOCITY  (fps) 

DATA  BIT 

1 

2 

3-15 

16 

REMARKS:  Positive  direction  up. 


UORD  IHl-06 


DESCRIPTION 

Sign  Bit 
MSB  (1.024.0) 

*  . 

LSB  (0.0625) 
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SUBAODRESS: 

SIGNAL  NAHB  - 

DATA  BIT 

1 

2 

3-15 

16 


SUBAODRESS t 

SIGNAL  NAHB  - 

DATA  BIT 

1 

2 

3-15 

16 


SUBAODRESS t 
SIGNAL  NAME  - 

DATA  BIT 

1 

2-15 

16 


SUBAODRESS t 
SIGNAL  NAME  - 

DATA  BIT 

1 

2-15 

16 


SNU  84-1,  28 


11010  (T) 

Y  VELOCITY  (fps) 


WORD:  IHl-10  (HSP) 
IHl-11  (LSP) 


DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 


Sign  Bit 
MSB  (4,096.0) 

* 


* 

* 

* 


* 


LSB  (3.81470E-06) 


11010  (T) 

Z  VELOCITY  (fps) 


VORD:  IHl-12  (HSP) 
IHl-13  (LSP) 


DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 


Sign  Bit 
HSB  (4,096.0) 
* 


* 

* 

* 


* 


LSB  (3,81470E-06) 


11010  (T)  VORDt  IHl-14 

VELOCITY  TIME  TAG  (micro  s«c) 

DESCRIPTION 

HSB  (2,097,152.0) 
★ 

LSB  (64.0) 


11010  (T)  WORD:  IHl-15 

PUTPORM  AZIMUTH  TIME  TAG  (micro  sec) 

DESCRIPTION 

MSB  (2,097,152.0) 
* 

LSB  (64.0) 
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SUBAODRESS!  11010  (T) 

SIGNAL  NAME  -  ROLL  TIME  TAG  (micro  see) 


VORO:  lHl-16 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


HSB  (2,097,152.0) 
* 

LSB  (64.0) 


SUBADDRESS:  11010  (T) 

SIGNAL  NAME  -  PITCH  TIME  TAG  (micro  s«c) 

DATA  BIT 

1 

2-15 

16 


WORD:  IHl-i7 

DESCRIPTION 

MSB  (2,097,152,0) 
★ 

LSB  (64.0) 
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X.  IHU  HIGH  SPEED  VECTOR  TO  CC/FCC 


Block  II  t  109  R«fresh/Rate:  200Hz  Transmit  Rate  •  200Hz 

SUBADDRESS:  10011  VORD  109-01 

SIGNAL  NAME  -  INU  Mode  Word 

DATA  BIT  DESCRIPTION 

The  INU  Mode  Vords  for  109  and  IO1/I04/IOS  are  identical. 


SUBADDRESS:  10011  VORD:  109-02  Thru  109-11 

SIGNAL  NAME  -  (NOTE:  These  vords  are  identical  to  106/108-02 

thru  106/108-11 J. 


SUBADDRESS:  10011 

'MCNAI  NAHr  Poll  Pal*  (1*1  la.l'o) 

DATA  BIT 

1 

2 

3-15 

16 


WORD:  109-12 


DESCRIPTION 

Sign  Bit 
MSB  (2.0) 

* 

LSB  (1.22070E-04) 


SUBADDRESS:  10011 

SIGNAL  NAME  -  PITCH  RATE  (q)  (pi  rad/s) 

DATA  BIT 

1 

2 

3-15 

16 


WORD:  109-13 


DESCRIPTION 

Sign  Bit 
MSB  (2.0) 

★ 

LSB  (1.22070E-04) 
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SUBAODRESS:  10011 

SIGNAL  NAME  -  Yaw  Rate  (r)  (pi  rad/s) 


VORD:  109-14 


DATA  BIT 
1 

SUBAODRESS:  10011 

SIGNAL  NAME  -  Yav  Rata  (r)  (PI  rad/s) 

DATA  BIT 

1 

2 

3-15 

16 

SUBADDRESS:  10011 

SIGNAL  NAME  -  LONGITUDINAL  ACCELERATION 

DATA  BIT 

1 

2 

3-15 

16 


DESCRIPTION 
Sign  Bit 
VOROt  109-14 


DESCRIPTION 

Sign  Bit 

MSB  (2.0) 

* 

LSB  (1.22070E-04) 

VOROt  109-15 
(nx)  (ft/82) 

DESCRIPTION 

Sign  Bit 
MSB  (512.0) 

ir 

LSB  (0.03125) 


Remarks:  Body  acceleration  Is  computed  at  the  center  of  specific 

(see  section  6.4). 


SUBAODRESS:  10011  WORD:  109-16 

SIGNAL  NAME  -  Lateral  Acceleratioir  ay)  (ft/s2) 

DATA  BIT  DESCRIPTION 


1 

2 

3-15 

16 


Sign  Bit 
MSB  (512.0) 

* 

LSB  (0.03125) 


Remarks:  See  Word  109-15  remarks. 


SUBADDRESS:  10011  VORD:  109-17 

SIGNAL  NAME  -  NORMAL  ACCELERATION  (m)  (ft/s2) 

data  BIT  DESCRIPTION 


Remarks:  See  Word  109-15  remarks. 


Sign  Bit 
MSB  (512.0) 

* 

LSB  (0.03125) 


force 
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SIGNAL  NAME 
DATA  BIT 

1 

2-15 

16 


WORD:  109-18 

PUTFORM  AZIMUTH  TIME  TAG  (micro  sec) 

DESCRIPTION 

MSB  (2,097,152.0) 
* 

LSB  (64.0) 


SIGNAL  NAME  -  ROLL  TIME  TAG  (micro  sec) 
DATA  BIT 
1 

2-15 

16 


WORD:  109-19 

DESCRIPTION 

MSB  (2,097,152.0) 
* 

LSB  (64.0) 


WORD:  109-20 

SIGNAL  NAME  -  PITCH  TIME  TAG  (micro  sec) 


liAIA  til  l 


in;.*;niinit<N 


1 

2-15 

16 


MSB  (2,097,152.0) 
* 

LSB  (64.0) 


SUBADDRBSS: 
SIGNAL  NAME 

DATA  BIT 


1 

2 

3-15 

16 


10011  WORD:  109-21 

-  Roll  Axis  Angular  Acceleration  (pi  r«d/s2) 


DESCRIPTION 

Sign  Bit 
MSB  (4.0) 

* 

LSB  (2.44141E-04) 
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SUBAODRESS: 
SIGNAL  NAME 

DATA  BIT 

1 

2 

3-15 

16 


10011  WORD:  109-22 

■  Pitch  Axis  Angular  Acceleration  (Pi  rad/s2) 

DESCRIPTION 

Sign  Bit 
MSB  (4.0) 

* 

LSB  (2.44141B-04) 


SUBAODRESS:  10011  WORD:  109-23 

SIGNAL  NAME  -  Y»v  Axis  Angular  Accelaration  (pi  rad/s2) 


DATA  BIT 

1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
MSB  (4.0) 

* 

LSB  (2.44141B-04) 


XI .  STATE  VECTOR  (CONTINUATION  OP  101) 

Block  IB:  no  Refresh  Tat*  •  12.5Hz  Transaiasion  Rate 
Note:  Parameters  contained  in  110  words  are  one  sigea  values. 


12.5BZ 


SUBAODRESS:  10010 

SIGNAL  NAME  -  TIME  TAG  (micro  sec) 

DATA  BIT 

1 

2  15 

t<i 


WORD:  I 10-01 

DESCRIPTION 

MSB  (2,097,152.0) 
* 

i.sn  ((./».(») 


REMARKS;  T'lis  word  shtill  be  updated  continuously  after  power  up/systea 

initialization. 


SUBADDRESS:  10010  VORD:  110-02 

SIGNAL  NAME  -  X  AXIS  RESIDUAL  TILT  (arc  sec) 


DATA  BIT 


DESCRIPTION 


1 

2 

3-15 


16 


Sign  Bit 
MSB  (16,384.0) 
* 

LSB  (1.0) 
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SUBAODRESS:  10010  WORD:  110-03 

SIGNAL  NAME  -  Y  AXIS  RE'^IDUAL  TILT  (arc  sec) 

DATA  BIT  DESCRIPTION 


Sign  Bit 
MSB  (16,384.0) 

* 

LSB  (1.0) 


SlfBADDRESS: 
SIGNAL  NAME  - 

DATA  BIT 


1 

2 

3-15 

16 


10010  WORD:  110-04 

Z  AXIS  RESIDUAL  TILT  (arc  sec) 

DESCRIPTION 


Sign  Bit 
MSB  (16,384.0) 
* 

LSB  (1.0) 


SUBADDRRSS: 

SIGNAL  NAME 

DATA  BIT 

1 

2 

3-15 

16 


10010 

CNExx 


WORD:  110  05  (MSP) 

110-06  (LSP) 


DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 


Sign  Bit 
MSB  (1.0) 

* 

* 


* 

* 


* 

LSB  (9.31323B-10) 


SUBAODRESS:  10010 

SIGNAL  NAME  -  CNEx>' 

* 

DATA  BIT 

1 

2 

3-15 

16 


WORD:  110-07  (MSP) 
110-08  (LSP) 


DESCRIPTION  (MSP)  DESCRIPTION  (LSP) 

Sign  Bit  * 

MSB  (1.0)  * 

*  * 

*  LSB  (9.31323E-10) 
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SUBADDRESS:  10010 
SIGNAL  NAHE  --  CNExz 


WORD:  110-09  (MSP) 
110-10  (LSP) 


DATA  BIT 


DESCRIPTION  (HSP) 

Sign  Bit 
HSB  (1.0) 


DESCRIPTION  (LSP] 


LSB  (9.31323E-10) 


SUBADORESS:  10010 
SIGNAL  NAME  -  CNEyx 


WORD:  110-11  (HSP) 
110-12  (LSP) 


DATA  BIT 


DESCRIPTION  (MSP] 


DESCRIPTION  (LSP] 


Sign  Bit 
HSB  (1.0) 
* 


LSB  (9.31323B-10) 


SUBADDRESS:  10010 
SIGNAL  NAME  -  CNEyy 


DATA  BIT 


VORO:  110-13  (HSP) 
110-14  (LSP) 


DESCRIPTION  (HSP] 


DESCRIPTION  (LSP] 


Sign  Bit 
HSB  (1.0) 


LSB  (9.31323E-10) 


SUBADDRESS:  10010 
SIGNAL  NAHE  -  CNEyz 
DATA  BIT 


WORD;  110-15  (MSP) 
110-16  (LSP) 


DESCRIPTION  (HSP] 


DESCRIPTION 


Sign  Bit 
HSB  (1.0) 


LSB  (9.31323E-10) 


SNU  84-1,  28  FEBRUARY  1986 


-227- 


SUBAOTRESS:  ^0010 
SIGNAL  NAME  -  CSNxx 


WORD*  110-17 


DATA  BIT 


DESCRIPTION 


1  Sign  Bit 

2  MSB  (1.0) 

3-15  * 

16  LSB  (6.103S2E-05) 

REMARKS:  See  Sections  6.5.2  and  6.5.4  for  details. 


SUBADDRESS:  10010 
SIGNAL  NAME  -  CSNxy 

DATA  BIT 


VORDt  110-18 


DBS(3tIPTI0N 


Sign  Bit 
MSB  (1.0) 

* 

LSB  (6.10352E-05) 


REMARKS:  See  Sections  6.5.2  and  6.5.4  for  details. 


SUBADDRESS:  10010 
SIGNAL  NAME  -  CSNxz 


WORD:  110-19 


DATA  BIT  DESCRIPTION 

1  Sign  Bit 

2  MSB  (1.0) 

3-15  * 

16  LSB  (6.10352E-05) 

REMARKS:  Se<  Sections  6.5.2  and  6.5.4  for  details. 


SUBADDRESS:  10010 
SIGNAL  NAME  -  CSNyx 

Df  ta  bit 


WORD:  110-20 


DESCRIPTION 


Sign  Bit 
MSB  (1.0) 

* 

LSB  (6.10352E-05) 


REMARKS:  See  Sections  6.5.2  and  6.5.4  for  details. 
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VORD:  110-21 


SUBADDRESS:  10010 
SIGNAL  NAME  -  CSNyy 

DATA  BIT 


DESCRIPTION 

Sign  Bit 
MSB  (1.0) 

* 

LSB  (6.103S2E-05) 


REMARKS:  See  Sections  6.5.2  and  6.3.4  for  details. 


SUBADDRESS:  10010 
SIGNAL  NAME  -  CSNyz 


VORD:  110-22 


DATA  BIT 


DESCRIPTION 

Sign  Bit 
MSB  (1.0) 

* 

LSB  (6.103S2B-05) 


REMARKS:  See  Sections  6.3.2  and  6.5.4  for  details. 

SUBADDRESS:  10010  VORD:  110-23  (MSP) 

110-24  (LSP) 

SIGNAL  NAME  -  Altitude  Feedback  Constant  (1/sec) 


DATA  BIT 


DESCRIPTION  (MSP) 

Sign  Bit 

MSB  (3.0)  (See  Note) 
* 


DESCRIPTION  (LSP) 


LSB  (2.79397B-09> 


N«*tc>  Hie'ae  ate  <li«  l««»l  Cti 


jtatw 


SUBADDRESS:  10010 


VORD:  110-23  (MSP) 
110-26  (LSP) 


SIGNAL  NAME  -  Velocity  Feedback  Constant  (l/sec2) 


DATA  BIT 


DESCRIPTION  (MSP) 

Sign  Bit 

MSB  (3.0)  (See  Note) 
* 


LSB  (2.79397E-09) 


Note:  These  constants  are  the  best  f  t  to  a  steady  state  third  order  vertical 
loop. 
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SUBAODRESS:  10010  VORO:  110-27  (MSP) 

110-28  (LSP) 

SIGNAL  NAME  -  Acceleration  Feedback  Constant  (l/sec3) 


DATA  BIT 


1 

2 

3-15 

16 


DESCRIPTION  (MSP) 

Sign  Bit 
MSB  (1.0) 

* 

* 


DESCRIPTION  (LSP) 


* 

* 

* 


LSB  (9.31323B-10) 


Notet  These  constants  ate  the  best  fit  to  a  steady  state  third  order  vertical 
loop. 


XII.  INITIALIZATION  VECTORS. 

Block  IDt  Ill  Refresh  Rate  -  As  required  Transeission  Rate  As  Required 


Notet  Parameters  contained  in  Ill  words  are  one  sigma  values  and  represent  INU 
error  budget  uncertainty  constants  unless  otherwise  indicated. 


SUBADDRESS t  10110 
SIGNAL  NAME  -  RESERVED 


WORD:  111-01 


SUBADORBSSi 
SIGNAL  NAME 

DATA  B3 


10110  WORD:  111-02 

•  (X,Y,2)  Acceleroaeter  Bias  Uncertainty  (mg) 

DESCRIPTION 


1 

2-15 

16 


MSB  (52.428B) 

* 

LSB  (0.0016) 


SUBADDRBSS:  10110  WORD:  (SP)  111-03 

SIGNAL  NAME  -  (X,Y,Z)  Acceleroaeter  Scale  Factor  Uncertainty  (%) 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSB  (0.32760) 

* 

LSB  (l.OR-05) 


SUBADDRESS t  10110  WORD:  111-04 

SIGNAL  NAME  -  X  Gyro  Bias  Uncertainty  (deg/h) 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSB  (0.32768) 

* 

LSB  (l.OE-05) 
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SUBADDRESS:  10110  WORD:  111-05 

SIGNAL  NAME  -  Y  Gyro  Bl«3  Uncertainty  (d«g/h) 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSB  (0.32768) 
* 

LSB  (l.OE-03) 


SUDADDRESS:  10110  VOROt  111-06 

SIGNAL  NAME  -  Z  Gyro  Bias  Uncertainty  (deg/h) 


DATA  BIT 
1 

2-15 

16 


DESCRIPTION 

MSB  (0.32768) 
* 

LSB  (l.OB-05) 


SUBADDRESSi  10110  VORDt  111-07 

SIGNAL  NAME  -  X.Y.Z  Gyro  SP  Unortalnty  (X) 


DATA  BIT 
1 

2-15 

16 


DESCRIPTION 
MSB  (0.32768) 

A 

LSB  (l.OE-05) 


SUBADDRESSt  10110  VORDt  111-08 

SIGNAL  NAME  -  X  Gyro  Randowa  (d«f/b) 


DATA  BIT 
1 

?-15 

It, 


DESCRIPTION 

NSB  (0.032768)  (S«c  Note) 
* 

i  I  (lU  or.) 


Note:  If  111-09  correlation  Mm  it  0  alnutM,  the  N56  is  D«g/aquar«  root 
hour  and  111-08  represents  rsndoe  velk. 

SUBADDRESSi  10110  VORDi  111-09 

SIGNAL  NAME  -  X  Gyro  CorreUtlon  TIm  (Bln) 


DATA  BIT 

1 

2 

3-15 

16 


DESCRIPTION 
MSB  (327.68) 

A 

A 

LSB  (0.01) 
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SUBADDRBSS:  10110 

SIGNAL  NAME  -  Y  Gyro  Randowneas 

DATA  BIT 


1 

2-15 
16 

Note!  If  111-11  correlation  time  is  0  alnutes,  the  MSB  is  Deg/square  root 
hour  and  111-10  represents  randoa  valk. 

SUBADDRBSS:  10110  VGROt  111-11 

SIGNAL  NAME  -  Y  Gyro  Correlation  Tiee  (ain) 

DATA  BIT 


1 

2-15 

16 


SUBADIMtBSS!  10110  WORD: 

SIGNAL  NAME  -  Z  Gyro  Randoaness  (deg/h) 

DATA  BIT 


1 

2-15 
16 

Renarkat  This  vord  can  be  considered 
randoa  valk  velocity. 

Note:  If  111-13  correlation  time  is  zero  ninutes»  the  MSB  is  Deg/square 

root  hour  and  111-12  represents  random  valk. 


SUBADDRESS:  10110  VORD:  111-13 

SIGNAL  NAME  -  Z  Gyro  Correlation  Time  (min) 

DATA  BIT  DESCRIPTION 

1 

2-15 
16 


MSB  (327.68) 
* 

LSB  (0.01) 


DESCRIPTION 

MSB  (327.68) 
* 

LSB  (0.01) 


111-12 

DESCRIFnON 

MSB  (0.032768) (See  Note) 

* 

LSB  (l.OE-06) 

as  a  vhite  acceleration  noise  or 


VORD: 

(deg/h) 


III-IO 


DESCRIPTION 

k.SB  (0.032768)(Se«  Note) 
* 


LSB  (l.OE-06) 
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SUBADORESS:  10110  WORD:  111-14 

SIGNAL  NAME  -  X,Y,Z  Accelcroawter  Randomnass  (ng) 


DATA  BIT 


DESCRIPTION 
MSB  (0.32768) 

it 

LSB  (l.OE-05) 


SUBADORESS:  10110  VORD:  111-15 

SIGNAL  NAME  -  X,Y,Z  Acctltroicfr  Randoanass  Correlation  Tlae  (ain) 

DATA  BIT  DESCRIPTION 

1  MSB  (327.68) 

2-15  * 

16  LSB  (0.01) 

SUBADORESS:  10110  VORD:  111-16 

SIGNAL  NAME  -  X  Gyro  Input/Quad  Maas  Unbalance  (HUB)  Uncertainty 

(RESERVED,  SET  tfl  ZiRO) 

SUBADORESS:  10110  VORD:  111-17 

SIGNAL  NAiiE  -  T  Gyro  Input/Quad  Maas  Unbalance  (HUB)  Uncertainty 

(RESERVED,  SET  TO  ZERfi) 

SUBADORESS:  10110  VORD:  111-18 

SIGNAL  NAME  -  Z  Gyro  Input/Quad  Mass  Unbalance  (HUB)  Uncertainty 

(RESERVED,  SET  M  ZErO) 

SUBADORESS:  10110  VORD:  111-19 

SIGNAL  NAME  -  X,Y  Platform  Tilt  (Ground  Align)  Uncertainty  (arc  sec) 


DATA  RTT 


nP'^rRTPTTON 


1  MSB  (32,768.0) 

2-15  * 

16  LSB  (1.0) 

Note:  Updated  at  the  ALIGN-TO-NAV  transition. 


SUBADDRESS:  10110  WORD:  111-20 

SIGNAL  NAME  -  Z  Platfora  Arimuth  (Ground  Align)  Uncertainty  (arc  sec) 


DATA  BIT 


DESCRIPTION 

MSB  (32,760.0) 
* 

LSB  (1.0) 


Note:  Updated  at  the  ALIGW-TO-NAV  transition. 
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SUBAODRBSS:  10110  WORD:  111-21 

SIGNAL  NAME  -  X,Y,Z  AccclToaeter  Nonorthogonality  Uncertainty  (arc  sec) 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSS  (32,768.0) 

* 

LSB  (1.0) 


SUBAOORESS:  10110  WORD:  111-22 

SIGNAL  NAME  -  (RESERVED,  SET  TO  ZERO) 


SUBAODRESSi  10110  VORD: 

SIGNAL  NAME  -  (RESERVED,  SET  TO  ZERO) 


111-23 


SUBADORESSt  10110  VORD:  111-24 

SIGNAL  NAME  -  X,Y,Z  Gyro  Misalignment  Uncertainty  (arc  sec) 


DATA  BIT 


nrscHi  iTioN 


1 

2-15 

16 


MSB  (32,760.0) 

* 

LSB  (1.0) 


SUBADDRESS:  10110  VORDt  111-25 

SIGNAL  NAME  -  (RESERVED,  SET  TO  ZERO) 


SUBADDRESS:  10110  VORD:  111-26 

SIGNAL  NAME  -  (RESERVED,  SET  TO  ZERO) 
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Block  ID:  112  Ref 

Required 

SUBAOORESS:  10111 
SIGNAL  NAHE  -  RESERVED 


112  Refresh  Rate 


-  As  Required 
WORD:  112-01 


Transnisaion  Rate 


SUBADDRESS:  10111  WORD:  112-02 

SIGNAL  NAHE  -  Accelerometer  Scale  Factor  Asyaaetry(PPM) 


DATA  BIT 


DESCRIPTION 


HSB  (3,276.8) 
* 

LSB  (0.1) 


SUdADDRESS:  10111  WORD:  112-03 

SIGNAL  NAHE  -  Gravity  Compensation 
(RESERVED,  SET  ¥0  MO) 


SUBAODRES  ;  10111  VORO:  112-04 

SIGNAL  NAHE  -  Gravity  Compensation  Correlation  Distance 
(RESERVED,  SET  t6  ZERO) 


SUBADDRBSS:  10111 

SIGNAL  NAHE  -  X  Gyro  Trendinj 

(RESERVED,  SETTOBTO) 


WORD:  112-05 


SUBADDRESS:  10111 

SIGNAL  NAHE  -  Y  Gyro  Trendlnf 

(RESERVED,  SET  TO  ZtRO) 


VORO:  112-06 
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WORD:  112-07 


SUBADDRBSS:  10111 

SIGNAL  NAME  -  2  Gyro  Trondlnv 

(RESERVED,  SETTg^6) 


SUBADDRESS t  10111 

NAME  -  X  Gyro  Vara-UD 
(RESERVED,  SETTymO)  ^ 


WORD*  112-08 


SUBADDRESS:  10111  yORn,  no 

c,rr.uuon_n.; 


SUBADDRBSS*  10111 

SIGNAL  NAME  -  Y  Gyro  Wara-uo 

(RESERVED,  SET“T52ER6J - ® 


WORD*  112-10 


SUBADDRBSS:  10111  yoan,  h 


SUBADDRBSS:  10111 

SIGNAL  NAME  -  Z  Gyro  Wara-un 

(RESERVED,  SET~Tr2BR5r - ^ 


WORD*  112-12 


SIGNAL^NAME  112-13 
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SUBADDRESS:  10111  WORD: 

SIGNAL  NAME  -  AcccleroKter  Warw-up  (mg) 


112-14 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSB  (32.768) 
* 

LSB  (0.001) 


SUBADDRESS:  10111  WORD:  112-15 

SIGNAL  NAME  -  Accmlcrometer  Wara-up  Correlation  T1b<  (min) 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSB  (327.68) 
* 

LSB  (0.01) 


Block  ID:  113  Refresh  Rate  -  As  Required  Transmission  Rate 
Required 

SUBADDRESS:  11000  WORD:  113-01 

SIGNAL  NAME  -  Max  normal  rate  for  X  precision  torquing 
(RESERVED,  SET"T?n[Wff) 


SUBADDRESS:  11000  WORD:  113-02 

SIGNAL  NAME  -  Max  normal  rate  for  T  precision  torquing 
(RESERVED,  SET  TO  2Efto) 


SUBADDRESS:  11000  WORD:  113-03 

SI::NAI.  name  Max  lUHinal  inic  fot  /.  pi  I  I  on  Iniqiilng 
(KK.SKHVEU,  SKT  P(l  /Eko) 

SUBADDRESS:  I 1000  WORD:  113-04 

SIGNAL  NAME  -  Max  sieving  rate  for  X  coarse  sieving 
(RESERVED,  SET^TOEWT) 


SUBADDRBSS:  11000  WORD:  113-05 

SIGNAL  NAME  -  Max  sieving  rate  for  7  coarse  sieving 
(RESERVED,  srr"T?rZERO) 


SUBADDRESS:  11000  WORD:  113-06 

SIGNAL  NAME  -  Max  sieving  cate  for  Z  coarse  sieving 
(RESERVED,  SET  TO  ZERO) 
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SUBADDRESS:  11000  WORD:  113-07 

SIGNAL  NAME  -  Position  of  the  Specific  Force  Origin  in  Xr  (In) 


DATA  BIT 


1 

2 

3-15 

16 


DESCRIPTION 

Sign  Bit 
MSB  (16.384) 
* 

LSB  (0.001) 


Remarks:  Refer  to  definitions  of  specific  force  origin  (Section  6.4)  and 

the  chassis  frame  (Section  6.4.7). 


SUBADDRESS:  11000  WORD:  113-08 

SIGNAL  NAME  -  Position  of  the  Specific  Force  Origin  in  Yr  (In) 


DATA  BIT 


DESCRIPTION 


1  Sign  Bit 

2  MSB  (16.384) 

1-15  * 

ir.  I.Mi  (O.iioi) 


Remarks:  R«fer  to  definitions  of  specific  force  origin  (Section  6.4)  and 

the  chassis  frame  (Section  6.4.7). 


SUBADDRESS:  11000  WORD:  113-09 

SIGNAL  NAME  -  Position  of  the  Specific  Force  Origin  in  Zr  (in) 

DATA  BIT  DESCRIPTION 


1  Sign  Bi t 

2  MSB  (16.384) 

3-15  * 

16  LS8  (0.001) 

Remarks:  The  position  of  Specific  Force  Origin  shall  be  defined  as  the 

distances  along  the  Xr,  Yr,  Zr  Axes. 
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t 


SUBAODRESS:  11000  WORD:  113-10 

SIGNAL  NAME  -  Gyro  Orientation  About  Zb,  gaama  Zo  (pi  rad) 

DATA  BIT  DESCRIPTION 

1  Sign  Bit 

2  HSB  (0.5) 

3-15  * 

LSB  (3.05176E-05) 

Remarks:  The  orientation  of  the  instrument  axes  shall  be  defined  relative 
to  the  sensor  coordinate  frame  Xa,  Ys,  Zs.  For  a  strapdovn  system,  the 
sensor  coordinates  are  defined  to  be  Identical  to  the  aircraft  body  frame 
Xb,  ID,  Zb.  Euler  angles  shall  be  used  to  define  the  requisite  orientation 
of  the  Xo,Yo,  Zo  instrument  frame.  These  angles  shall  be  called  gam  Xo, 
gamma  Yo,  gamma  Zo.  The  order  of  rotation  shall  be  gamma  Zo  abo'-t  Zs, 
gamma  Yo  about  the  new  Ys  axis,  and  gamma  Xo  about  the  final  Xs  axis. 


SUBADORESS:  11000  WORD:  113-11 

SIGNAL  NAME  -  Gyro  Orientation  About  Yb,  gamma  Yo  (pi  rad) 


DATA  BIT 


DESCRIPTION 


1 

2 

3-15 

16 


Remarks:  See  Remarks  Word  113-10. 


Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176E-05) 


SUBADDRESS:  11000  WORD:  113-12 

SIGNAL  NAME  -  Gyro  Orientation  About  Xb,  gamma  Xo  (pi  rad) 


data  BIT 

1 

2 

3-15 

16 

Remarks:  See  Remarks  Word  113-10. 


DESCRIPTION 

Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176B-05) 
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SUBADORESS:  11000  WORD: 

SIGNAL  NAME  -  Accelerometer  Orientation 

DATA  BIT 


113-13 

About  Zb,  gamma  Za  (pi  rad) 
DESCRIPTION 


Remarks:  See  Remarks  Word  113-10. 


Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176E-05) 


SUBADORESS :  11000  WORD  i 

SIGNAL  NAME  -  Accelerometer  Orientation 

DATA  BIT 


113-14 

About  Yb,  gamma  7a  (pi  rad) 
DESCRIPTION 


Remarks:  See  Remarks  Word  113-10. 

SUBADORESS:  11000  WORD: 

SIGNAL  NAME  -  Accelerometer  Orientation 

DATA  BIT 


Sign  Bit 
MSB  (0.5) 

A 

LSB  (3.05176E-05) 


113-15 

About  Xb,  gamma  Xa  (pi  rad) 
DESCRIPTION 


Remarks:  See  Remarks  Word  113-10. 


Sign  Bit 
MSB  (0.5) 

* 

LSB  (3.05176B-05) 


't 


SUBADORESS:  11000 

SIGNAL  NAME  -  Terminal  Address 


WORD;  113-16 


DATA  BIT 


DESCRIPTION 
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SUBADDRESS:  11000 

SIGNAL  NAME  -  Orient  Status  Word 


WORD.  113-17 


DATA  BIT  VALUE  DESCRIPTION 


00 

Orient  OFF/Boreslght  OFF 

(Default) 

1-2 

01 

Prohibited 

(Nova  1) 

10 

Orient  ON/Boresight  OFF 

11 

Orient  ON/Boresight  ON 

00 

0  Degree  Roll  Orientation 

(Default) 

3-4 

01 

90  Degree  Roll  Orientation 

10 

180  Degree  Roll  Orientation 

11 

270  Degree  Roll  Orientation 

00 

0  Degree  Pitch  Orientation 

(Default) 

5-6 

01 

90  Degree  Pitch  Orientation 

10 

180  Degree  Pitch  Orientation 

11 

270  Degree  Pitch  Orientation 

00 

0  Degree  Yaw  Orientation 

(Default) 

7-8 

01 

90  Degree  Yav  Orientation 

10 

180  Degree  Yav  Orientation 

11 

270  Degree  Yaw  Orientation 

9 

0 

Entered  Data  Compare  PASS 

(Note  2) 

1 

Entered  Data  Compare  FAIL 

10 

0 

Boreslght  Data  Store  COMPLETE 

1 

Boresight  Data  Store  INCOMPLETE 

(Note  3) 

11 

0 

Basic  Orientation  WITHIN  RANGE 

(Note  4) 

1 

Basic  Orientation  OUT  OF  RANGE 

1 

ii 

|l..<  o  c  1  yl,  1  Aiiglec'  U  1  Til  1  N  tlANlTIT 

1  N«  *  1  o  > 

1 

M<  i  (gill  Aiiglea  «i|ll  (T  IIANwi: 

13 

0 

Total  Orientation  WITHIN  RANGE 

(Note  6) 

1 

Total  Orientation  OUT  OF  RANGE 

14 

0 

Function  Reserved 

15 

0 

Function  Reserved 

16 

0 

Function  Reserved 

Remark: 

Default 

values  represent  functions  or  conditions  which  shall  be 

assumed  by  INU  upon  power-up  unless  otherwise  programmed. 
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Note  1:  This  value  represents  a  prohibited  coneand  and  shall  not  be 
pereitted.  Atterpt  to  enter  th^s  coenand  shall  invoke  an  "illegal  coeeand" 
error. 

Note  2:  This  bit  shall  be  set  subsequent  to  any  data  entry  (via  data  bus 
or  hardware  NUX  Data  read)  coneand  when  the  compare  option  is  specified. 
This  bit  shall  be  set  to  logic  0  if  the  conpare  was  successful,  logic  1  if 
the  conpare  was  unsuccessful. 

Note  3:  This  bit  shall  be  set  to  logic  1  under  the  follov'rig  conditions: 

a.  Upon  receipt  of  a  connand  enter  boresight  angles  via  the  data  bus 
in  words  001-04,  001-05,  ANO  001-06.  The  bit  shall  renain  set  until 
successful  conpletion  of  storage  of  all  boresight  angles,  at  which  tine  it 
shall  be  reset  to  0. 

b.  Upon  the  first  occurrence  of  a  connand  to  store  any  boresight  angle 
via  hardware  HUX  Data  Read  subsequent  to  the  bit  having  been  reset.  The  bit 
shal]  renain  set  throughout  any  subsequent  operation  until  sufficient 
commands  to  store  all  renalnlng  bits  of  the  particular  boresight  angle  havs 
been  successfully  evecuted,  at  which  tine  it  shall  be  reset. 

This  bit  shall  bo  res<  t  to  logic  0  upon  successful  conpletion  of  HUX  Data 
angle  storage,  upon  command  to  clear  all  angles,  and  upon  conpletion  of 
data  bus  angle  storage.  Enable  boresight  function  shall  not  be  permitted 
while  this  flag  is  set. 

Note  4:  This  bit  is  sat  to  0  when  connanded  orientation  can  be 
acconnodated  by  the  INU  without  perfornance  degradat  n.  Bit  is  set  to  1 
if  INU  cannot  accommodate  connanded  orientation. 

Note  5:  This  bit  is  set  to  0  when  stored  boresight  angles  can  be 
acconnoda lied  by  INU  Irrespective  of  orientation.  Bit  is  set  to  1  if  INU 
cannot  accommodate  the  connanded  boresight  angle($). 

Note  6:  This  bi\  is  set  to  0  when  INU  can  acconnodate  total  commanded 
orientation  (basic  orientation  plus  boresight  correction).  Bit  is  set  to  1 
if  INU  cannot  accommodate  total  orientation  without  performance 
degrad 't ion. 
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SUBAODRESS:  11000  WORD:  113-18 

SIGNAL  NAHE  -  Roll  Boresight  Correction  Angle  (pi  rad) 


DATA  BIT 
- 1 - 


2 

3-15 

16 


DESCRIPTION 

STgjnrrt — 

MSB  (0.25) 

* 

LSB  (1.52588B-05) 


Ranarks:  Borasighting  offsata  of  tha  chassis  shall  ba  character isad  as 
rotations  of  tha  chassis  rafaranca  frana  Xr,Tr  and  Zr  to  tha  standard 
oriantatlon  ralativa  to  tha  roll,  pitch,  and  aslauth  axaa  of  tha  vahicla 
Xb,  Yb,  Zb.  Tha  standard  oriantatlon  shall  bat  Roll  out  tha  nosa  of  tna 
aircraft,  Pitch  out  tha  right  vlng  of  tha  aircraft,  and  Aslauth  (Yaw)  out 
tha  belly  of  tha  aircraft. 


SUBAODRESS:  11000  WORD:  113-19 

SIGNAL  NAME  -  Pitch  Borasight  Correction  Angle  (Pi  rad) 


DATA  BIT 

1 

2 

3-15 

16 


Reaarks: 


See  Ranuirks  Vord  113-18. 


DESCRIPTION 

Sign  Bit 
MSB  (0.25) 

* 

LSB  (1.52588B-05' 


SUBAODRESS:  11000  VORD:  il3-20 

SIGNAL  NAME  -  Yaw  Borasight  Correction  An^la  (pi  rad) 


DATA  BIT 


DESCRIPTION 


1 

2 

3  15 
16 


Sign  Bit 
MSB  (0.25) 

* 

LSB  (1.52588E-05) 


Remarks: 


See  Reaarks  Vord  113-18. 
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SUBAODRESS:  11000  VORDi  113-21 

SIGNAL  NAME  -  Position  of  INU  CG  Along  Xr  (in) 


DATA  BIT 

1 

2 

3-15 

16 

Remarks:  The  reference  position  of 

of  the  pin  as  it  emerges  forward  from 
the  rack. 


DESCRIPTION 

Sign  Bit 
HSB  (8.0) 

* 

LSB  (4.88281E~04) 

the  mount  diamond  pin  is  the  center 
the  mounting  surface  at  the  rear  of 


SUBAODRESS:  11000  VORD:  113-22 

SIGNAL  NAME  -  Position  of  INU  CG  Along  Yr  (in) 


DATA  BIT 


1 

2 


U, 


DESCRIPTION 


Sign  Bit 
MSB  (8.0) 

* 

I.SU  (/.  .Rfl7inF,  ()/•) 


Remarks:  See  Remarks  Vord  1 1.^-2!. 


SUBADDRESS:  11000  WORD:  113-23 

SIGNAL  NAME  -  Position  of  the  INU  CG  Along  Zr  (in) 

DATA  BIT  DESCRIPTION 

Sign  Bit 
MSB  (8.0) 

* 

LSB  (4. 8828 -04) 

Remarks:  See  P3marks  Vord  113-21. 


1 

2 

3-15 

16 


SUBAODRESS:  11000  VORD:  113-24 

SIGNAL  NAME  -  Weight  of  the  INU  (lb) 


DATA  BIT 


DESCRIPTION 


1 

2-15 

16 


MSB  (30.0) 

* 

LSB  (9.15527E-04) 
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Block  ID:  114  Refresh  Rate:  As  Required  Transmission  Race:  As  Required 


SUBAODRESS:  10100  WORD:  114-01 

SIGNAL  NAME:  INU  Status 

DATA  BIT  DESCRIPTION 

1-16  *  (All  zeros  for  normal  INU 

operation  lAV  para  60.4. 3. S) 

SUBAODRESS:  10100  WORD:  114-02 

SIGNAL  NAME:  INU  Vendor 

DATA  BIT  DESCRIPTION 

1-16  *  (lAW  Note  1  of  word  107-32, 

page  188) 

SUBAODRESS:  10100  WORD:  114-03 

SIGNAL  NAME:  Mode  Word 

DATA  BIT  DESCRIPTION 

MSB 

*  (Function  Select  Code, 
see  Note  1) 

LSB 
MSB 

*  (Function  Select  Code, 
see  Note  2) 

LSB 
MSB 

*  (Function  Opera tlitg  Code, 
see  Note  3) 

t,SB 

l,ogic  "0" 

Note  1;  Echo  of  DOl-01  (Bits  2-6),  Function  Select  Code;  these  bits  (1-5) 
shall  indicate  the  last  commanded  mode. 

Note  2:  INU  acknowledge  of  001-01  bit  2-6.  Function  Select  Code  is 

received  for  a  least  one  second  (See  DOl-01,  Note  2) 

Note  3:  Present  operational  mode  of  the  INU.  Function  Operating  Codes  arc 
defined  with  the  same  five  bit  binary  code  as  used  for  Function  Select 
Codes  (See  DOl-Ol,  Note  2). 


SNU  84-1,  AKDT  1,  29  AUGUST  1986 

-245- 


6 

7-9 

10 

11 

12-14 

15 

16 


SUBADDRBSS:  10100 

SIGNAL  NAME:  SRU  Failure  Indicator 


WORD:  Ii4-04 


DATA  BIT 


DESCRIPTION 


1-16 


*  (Soe  Notes) 


Note  1:  Each  data  bit  shall  represent  an  SRU/assembly  of  the  INU.  The 
description  of  the  failed  SRU  shall  be  contained  in  the  appropriate 
technical  manual. 

Note  2:  All  zeros  for  normal  INU  operation. 

Note  3:  Indicate  all  SRU's  that  may  have  failed.  Maintain  this  action 
until  cleared  via  a  maintenance  action  (same  as  maintenance  action  which 
clears  the  BITE  Summary  V<  ds). 


SUBADDRESS:  10100 
SIGNAL  NAME:  RESERVED 

SUBAOORRSS:  lOlOO 

SIGNAL  NAME:  Contractor  Unique 


WORD:  114-05  thru  114-10 

WORD;  114  II  (lull  I  14  W 
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I 


APPENDIX  VI  I 

CJPIHATOR  INlilATEf  Rll  MOOf 
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70.0  OPERATOR  INITIATED  BIT  MODE 


70.1  Introduction.  Supplcaental  tests  Initiated  by  the  operator  shall  be 
executed  upon  receipt  of  a  binary  Function  Select  Code  01001  in  vord  1  of 
the  generalized  CDU  message  001.  This  mode  provides  the  opportunity  for 
unique  contractor  testing  vith  BIT  and  also  provides  interface  tests  of 
analog  outputs  which  will  be  visible  on  flight  instruments. 

70.2  Test  Mode  Software  Functions.  The  system  will  always  come  up  through 
a  normal  system  initialization  prior  to  entering  the  TEST  mode  unique 
functions.  This  includes  Pover-on,  BIT  and  1553  MUX  initialization.  Once 
the  TEST  mode  has  been  entered,  the  BIT  software  shall  continue  to  receive 
Mode  Control  data  for  an  indication  of  when  to  exit  the  mode.  If  the 
Gyrocompass  Alignment  segment  has  been  started  before  another  valid  mode  is 
commanded  the  INU  shall  retain  alignment  information  already  calculated  to 
be  used  in  the  new  alignment  node  selected  or  in  a  selected  valid 
navigation  mode.  All  digital  data  equating  to  the  analog  functions 
presented  in  this  mode  shall  be  available  on  request  to  the  INU  using  the 
normal  protocol  established  by  this  specification.  There  may  be  unique 
contractor  testing  throughout  the  TEST  mode  period  of  18  minutes  but  visual 
displays  on  flight  Instruments  must  follow  a  prescribed  pattern.  The  TEST 
mode  is  broken  in''o  the  following  phases: 

TIME  TEST  MODE  PHASE  (Note  1 ) 

System  Initialization 
Interface  Test  Sequence 
GC  Allgnment/NAV  Ready 
Contractor  Unique  Testing/ 

TEST  Mode  Complete 

NOTES:  1.  Periodic  BIT  teats  will  be  run  in  all  phases  of  the  TEST  mode. 

2.  This  phase  of  the  TES*^  mode  will  continue  until  NAV  READY  (Full 
Performance  Gyrocompass  Align)  is  obtained  or  until  a  total  of 
15  min.  in  the  TEST  mode,  whichever  occurs  first. 

70.3  System  Initialization.  This  30  second  period  shall  be  used  by  the 
contractor  to  perform  unique '  initialization  testing  and  to  set  up  the 
initial  conditions  for  the  analog  and  digital  Interface  testing  described 
in  the  following  paragraphs.  The  Interface  initialization  shall  be  as 
follows: 

Signal 

Pitch,  Roll,  Hag  Kdg,  Rel  Brg 
Attd  Good,  Hag  Hdg  Good 
Body  Rates 
Range 

Course  Deviation 
TO/ FROM 

These  signals/discretes  shall  be  initialized  a  minimum  of  5  seconds  prior 
to  entry  into  the  interface  test  phase. 
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0-30  seconds 
30  seconds  -  6.5  tninutes 
6.5  -  15  minutes  (Note  1) 
15  -  18  minutes 


70.  4  Intertace  Test  Sequence.  Sigiials/discietes  shall  be  output  as 
defined below. The  digital  equivalent  signals  shall  also  be  set  such  that 
if  proper  bus  protocol  is  used  they  aay  be  accessed  simultaneously  with  the 
analog  outputs.  When  a  sieving  type  command  is  issued  for  the  analog 
testing  of  pitch,  roll  and  heading  the  slew  rate  shall  be  available  as  a 
body  rate  on  the  digital  bus  for  the  respective  axis  being  tested. 


Signal/discrete  (analog/digital) 


Attitude  Good 

Tina - 

Valid 
Not  valid 
Not  valid 


Meg  Hdg  Good 
Not  valid 
Valid 
Valid 
Not  valid 


Pitch/Pitch  rate 


Slew  at  5°/sec  to  90® 

Hold  S  seconds 
Reset  to  0®  and  hold  5  sec 
Slew  at  -5®/aec  to  ~90® 
Hold  3  sec  and  reset  to  0® 


Roll/Roll  rate 

Slew  at  5®/sec  to  180® 

Hold  5  seconds 
Slew  at  -5®/sec  to  0® 

Hold  5  sec,  then  set  pitch 
&  roll  to  0® 


Mag  Hdg/YAW  rate 

Slew  at  l0°/sec  to  180° 
Hold  5  seconds 
Slew  at  -10®/sec  too  0® 
Hold  5  seconds 

Relative  Bearing 

Slew  at  10®/sec  to  180® 
Hold  5  seconds 
Slew  at  -10®/sec  to  0® 
Hold  5  seconds 


Time  Sequence 
Prom  Start  jf  Segment 


0-4  sec 

4-8  sec 

8-12  sec 

For  rest  of  segment 


17  -  35  sec 
35  -  40  sec 
40  -  45  sec 
45  -  63  sec 
63  -  68  sec 


68  -  104  sec 
104  -  109  sec 
109  -  145  sec 

145-150  sec 


150  -  158  sec 
168  -  173  sec 
173  -  191  sec 
191  -  196  sec 


198  -  214  sec 
214  -  219  sec 
219  -  237  sec 
237  -  242  sec 
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70.4  (CON'T) 


Slgnal/di»crttc  (analog/dlgltal) 
lUingg 

Step  individual  range  digits 
froa  000  to  009  :o  010  to  090 
to  100  to  900  to  000  at  a 
2  see/step  rate 
Hold  5  seconds 

Step  range  digits  collectively 
froe  000  to  111  to  —  999  to  000 
at  a  2  sec/step  rate 
Bold  5  seconds 

Course  Deviation 


Step  course  devJstion  bar 
froe  null  to  -fPS  to  ♦I/IPS 
to  null  to  -1/2FS  to  -FS 
to  null  at  a  J  sec/step  rate 
Hold  5  seconds 


Time  Sequence 
Froe  Start  oi  Segeent 


242  •  296  sec 

296  •  301  sec 
301  .  321  sec 
321  -  326  sec 


326  -  344  sec 
344  -  349  sec 


TO/PROM 


Step  TO/PROM  flag  from 

null  to  TO  to  FROH  to  null  349  >  355  sec 

at  a  2  sec/step  rate 

Bold  5  seconds  355  -  360  sec 

END  of  Interface  test  aode 
Tiae  in  Test  is  6.5  alnutes 


I 
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70.5  Gyrocompass  AllgnPiTit  In  Test  Mode.  A  aormal  Gyrocompass  alignmant 
shall  b«  parfornad  at  tivi  complstlon  oT”  tha  Intarfaca  Tast  Saquanca  (6.5 
Ksinutes  after  entry  into  tha  TEST  mode).  At  this  tl»a,  tha  TIME  IN  ALIGN 
clock  shall  be  started.  Allovanca  shall  b«  mada  for  present  position  to  ba 
entered  anytime  in  the  first  6.5  minutes  of  the  TEST  node.  If  Present 
Position  is  entered  after  P.5  minutes  in  Test  Node  (2  minutes  into  GC 
Alignment)  tha  TIME  IN  ALIGN  counter  shall  be  reset  and  the  Tiae  in  TEST 
Mode  counter  shall  be  reset  to  6.5  minutes.  All  flags,  discretes,  1553  HUX 
operation,  etc.,  shall  be  driven  as  though  the  INU  was  per.iorning  a  normal 
gyrocompass  alignment.  If  the  alignment  is  successful  within  8.5  minutes 
oi  entry  Into  Align,  I06/I08  word  1  bit  16  (NAV  reedy)  shall  be  set.  If 
the  GC  Alignment  is  unsuccessful  the  INU  status  relating  to  failures  shall 
be  reported  in  I06/I08  word  1  (NAV  ready,  bit  16  shall  not  be  set).  Also, 
INU  failures  shall  be  reported  in  BIT  records  stored  in  miscellaneous  word 
2  (for  depot  use)  and  miscellaneous  word  1  (for  EIT  history). 

70.6  Contractor  Unique  Testing  in  Test  Mode.  The  last  three  minutes  of 
the  Test  Hode  to  18  minutes)  is  reserved  tot  contractor  unique  testing 
of  the  INU  in  order  to  meet  the  fault  detection  requirementa  of  Para 
3.2.1.10,1.  The  INU  shall  not  degrade  a  succasaful  GC  alignment 
(accomplished  via  Para  70.5)  by  any  unique  testing  done  1.1  the  last  three 
minutes  of  test  mode.  All  status  and  validity  flags  shall  5e  reset  to  sero 
(indicating  that  the  TEST  MODE  has  coapleted)  as  appropriate,  during  the 
final  three  minutes  of  the  TEST  MODE  to  be  consistent  with  the  digital  and 
analog  output  data.  The  I06/I08  Vord  1  Bit  10  shall  be  set  or  reset  after 
a  total  of  18  minutes  have  elapsed  since  entry  into  the  test  mode.  The  INU 
BIT  Status  shall  be  updated  relating  to  miscellaneous  vord  2  (for  depot 
use)  and  miscellaneous  vord  1  (for  BIT  hlstdvry). 
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GLOSSARY 


AC 

A/C 

ADI 

Afflp-SCC 

ATT 

AZ 

BATH 

BCD 

BIT 

BNR 

gBC 

CADC 

CAL 

CBG 

CBN 

CC 

CDU 

CEP 

CET 


cm 

CNB 

CNG 

CSN 

Cum 

CW 

DC 

DCM 

deg 

DBST 

E 

ECS 

EHI 

ER 

ERT 

F3 

FC 

FD 

FFI 

fps 

ft 

K 

GC 

GPS 

h 

Hdg 

HOL 

HSI 

HUD 


Alternating  Current 
Aircraft 

Attitude  Direction  Indicator 

Amperes  -  second 

Attitude 

Azimuth 

Best  Available  True  Heading 

Binary  Coded  Decimal 

Built-In-Test 

Binary 

Bearing 

Degrees  Celsius 

Central  Air  Data  Computer 

Callbri.tion 

Alrcratt  Body  frame  to  local  Geodetic  frame 

Aircraft  body  frame  to  Navigation  frame 

Central  Computer 

Control  Display  Unit 

Clrctiiar  Error  Propable 

(.'onthi  iiiimI  Envi  I  oilmen M  Ter: I  lug 

cent Imeter 

Navigation  frame  to  Earth  Centered  -  Earth  fixed  frame 

Navigation  frame  to  local  Geodetic  frame 

Sensor  frame  to  Navigation  frame 

Cumulative 

Cloclc;  ise 

Dlrec  Current 

Direction  Cosine  Matrix 

degree 

Destination 

East 

Environmental  Control  System 

Electromagnetic  Interference 

Established  Reliability 

Equipment  Repair  Time 

Form,  Fit  and  Function 

Flight  Control 

Failures  Detected 

Fals  ;  Failure  Indication 

feet  per  second 

feet 

unit  of  gravity 
Gyre  Compass 

Global  Positioning  System 

hour 

Heading 

High  Order  Language 
Horizontal  Situation  Indicator 
Heads  -Up-Dl splay 
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Hz 

lAV 

INU 

INS 

I/O 

km 

kHz 

l/l 

Lat/Long 

lbs 

LHD 

LRU 

LSB 

LSC 

LDS 

LSP 

m 

H 

Hag 

mg 

HH 

HHz 

min 

MISC 

HP. 

ms 

MSB 

MSC 

HSD 

MSP 

MTBF 

HUB 

MUX 

MV 

N 

N/A 

NAV 

nml 

OPP 

p/po 

pi  rad 

PPOS 

PSD 

psia 

PVT 

rad 

RDY 

REF 

RER 

rho/rhoo 


Hertz 

In  Accordance  Vith 

Inertial  Navigation  Unit 

Inertial  Navigation  System 

Input /Out put 

kilometer 

kilohertz 

Latitude/Longitude 
La t i t ude / Long i t ude 
pounds 

Left  Miscellaneous  Display 
Line  Replaceable  Unit 
Least  Significant  Bit 
Least  Significant  Character 
Least  Significant  Digit 
Least  Significant  Part 
meter 

Mach  number 
Magnetic 

mill!  g  (unit  of  gravity) 

Magnetic  Heading 

Megahertz 

minute 

Miscellaneous 

Markpoint 

millisecond 

Most  Significant  Bit 

Most  Significant  Character 

Most  Significant  Digit 

Most  Significant  Part 

Mean  Time  Between  Failures 

Hass  unbalance 

Hul t iplex 

Magnetic  Variation 
North 

Not  Applicable 
Navigation 
nautical  mile 

Operational  Flight  Program 

Ratio  of  ambient  static  pressure  to  standard  sea  level  pressure 

pi  radians 

Present  position 

Power  Spectral  Density 

pounds  per  squared  inch  absolute 

Production  Verification  Test 

radians 

Ready 

Reference 

Radial  Error  Rate 

Ratio  of  ambient  air  density  to  standard  sea  level  air  density 
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GLOSSARY  (ContM) 


R.H.  VRT 

Right  Hand  Vith  Respect  To 

RMD 

Right  Miscellaneous  Display 

RHS 

Roo.:  Mean  Squared 

RT 

Receive  -  Transnlt 

S 

South 

s 

second 

SB 

Support  Equipnent 

s«c 

second 

SH 

Stored  Heading 

SOF 

Safety  Of  Plight 

Sph 

Spheroid 

SRU 

Shop  Replaceable  Unit 

STBY 

Standby 

STR-PT 

Steeling  Point 

TH 

True  Heading 

TBD 

To  Be  Deterained 

TH 

True  Heading 

TTL 

Transistor  Transistor  Logic 

T/R 

Transmit/Receive 

UTM 

Universal  Transverse  Mercator 

VA 

VoHn  cft 

VAC 

Volts  AC 

VPC 

Volta  DC 

V 

Vest 

VGS 

World  Geodetic  Survey 

WP 

Uayp  jint 

WRT 

With  Respect  To 

r® 
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DEPARTMENT  OF  THE  AIR  FORCE 

WHIG  HT  LABORATORY  (AFMC) 

WRIGHT-PATTERSON  AIR  FORCE  BASE  OHIO 

9  Dec  97 

MEMORANDUM  FOR  Defence  Technical  Information  Center /OMI 

8725  John  J.  Kingman  Road,  Suite  0944 
Ft.  Beivoir,  VA  22060-6218 


FROM:  WL/DORT,  Bldg  22 
2690  C  St  Ste  4 

Wright-Patterson  APB,  OH  45433-7411  .  , 

SUBJECT;  Notice  of  Changes  in  Technical  Report(s)  ADB  165  119 
Please  change  subject  report(s)  as  follows: 


Per  the  OPR  at  OL-AAC/LIIRN,  Steve  Cox  (DSN  336-7727)  the  above  listed 

to:  Statement  A,  Approved  tor  Public 

Release,  distribution  unlimited. 


